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ABSTRACT

The comparison of lighting tactics in a high-resolution model From the JANUSKU
system is the primary purpose for this thesis. The scenario is fought between the South
Korean Army Battalion Task force (called Blue) against a North Kcrean Mechanized

Battlion (Red). Two courses of action for defense are analyzed in order to determine

whether a static or dynamic tactic is better for the Blue force in a sector during the fIrst
thirty minutes of an invasion into South Korea. Attrition rates, firepower scores, and

the number of survivors are needed to compute the Force ratio, which is primary measure
ofell'ectiveness. At the end of the battle. the static defense tactic has the largzest Force

ratio and is thus the better tactic.

-TIe data that are generated from the JANUS(, f) model lorm the fundamental bais
for the comparison of methods that calcul:ite Force ratios. The data From the Janus( h
model are important because they are generated from a database of the actual terrain
of Korea and ofthe characteristics of hostile and allied weapons. The JA\NLS(T) output

shows casualties of the four weapon types for both forces during a simulated time pe-
riod. The sequence of weapon casualties Form a time history or time series. Maximum

likelihood estimates (NILE) for time series of the casualties are derived by the Combat

-\naiysis Model (COMAN). The attrition rate is then used by the potential-
antipotential PAP) system and the Lanchester simulation.

A recent enhancement to the JANuScT) system includes the capability for the user

to structure a combat scenario and allow it to run multiple times in an automatic mode,

where the randomness of each replication is a result of Monte Carlo processes on ran-
dom variables (i.e.. detections, hits and kills) which will give different results with each

simulation. Assuming independence, the COMAN MIE is used on the combined
time-series of ten replications. Embedded into the COMAN NILE attrition rates are the
other battlefield factors. The attrition rates include much more than the probability of

kill (PK) values. The attrition rate that was produced is a composite of the interaction
of every system, not just the firepower. The Eigenvalue matrix in the thesis encompasses

the relevant databases inherent to the JANUS(T) system. Consequently, the value vec-
tor is as good as the portrayal of battle which is produced by the JANUS(T) system.
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1. INTRODUCTION

A. BACKGROUND
The Korean peninsula is a very complex area. Politically, it is divided into two small

countries called South Korea and North Korea. Geographically, there are many small

streams, mountains, hills, and reservoirs. The area of South Korea is very limited since
there are seas on three sides. Tactically, it is relatively easy for the enemy to focus its

attack. The duration of the first battle is the most important component necessary for
South Korea to prevent a North Korean victory. North Korea will concentrate its wtal
force at the start of the battle. Thev have a strong military force and are well prepared
to engage in war. Also. they understand the importance of a short-term battle that will
not give South Korea the opportunity to obtain allied reinforcements. In other words,

North Korea has an advantage if it finishes the battle quickly.
South Korea has invested a signilicant amount of money to defend against the

threat posed by North Korea and to maintain a peaceful atmosphere on the Korean

peninsula. Also, they have developed defensive tactics In response to enemy, attack and
have updated their weapon systems to maximize force effTectiveness.

Because South Korea had no room for withdrawal and no military force to over-
wheln the eneny, its basic concept of defense is static rather than dvnanic or ofli2nsive.

The static defense consists of' placements that include minefields and fixed positions. as
well as troops whose priority is to impede or impair the advancing enemy. A new critical

concept of defense is needed which is supported by the economic development and ad-
vanced technology of South Korea. A new concept of defense is dynamic and counters
the enemy with an offensive or retaliatory attack. In either case, the question of interest

is which defense has a comparative advantage in the face of a North Korean assault.
In either defense scenario, which force has more military power? Some insist that

North Korea has more power, some claim that South Korea has more power, and others
believe that both forces are balanced on the Korean peninsula. The question cannot be
answered until the completion of an actual war. It is not enough to subjectively conclude

that one force is stronger. Thinking and making a decision without actual and verified
information can be misleading.

Militarv forces can be evaluated differently depending on the tactics, the organiza-
tion, the terrain, etc.. Given a force si/e and situation, which course ol'action is best for



the defenders or Blue force? For the study, the Blue Force is South Korea aid the Red

force is North Korea. There are two detense courses of action considered for South

Korean forces: Course Of' Action I (CO.\i) is static and Course ol'.\ction 2 ().A2) is

d% narnic. If the scoring method to evaluate existing weapon systems is known, then the

question of determining who is more powerful can be solved more ellectivclv.

In November 19S6. the l)eputy Under Secretary of the Army for Operations Re-

search DUSA-OR) sponsored the Combat Scoring S.stern Workshop. The objective of

the workshop was to discuss and evaluate existing weapon-scoriing systems and to esti-

mate characteristics for f"Iture systems. One conclusion drawn from the three day

meceting was that the current static. linear-aggregated scorinu systems will be used until

more acceptable alternatives can be produced. IRef 1: p.2S] The lincar-aggregated scor-

ing system is used in this thesis to investicate which Force possesses the greatest power

for combat. The basic concepts of the process are the means by which values are a-

signed to a weapon system unit and then incorporated into a model to determine the

o utco me of a sjimilated battle.

The first day of battle is very important on the Korean peninsula. The question to

be answered is which course of action is more elfective to survive and to deter the enemy

on the lirst battle day in various air-land combat situations? Specifically, which course

of action is best for the 1ltie force commander in first day battle at the demilitarized tone

(1)l,1 in Korea with given terrain, organization, and force size? Those questions can

be answered by comparing the remaining total force values after one day. In the real

battle situation, there will be many courses of action: but in this thesis. two courses of

action will be considered as described above. These are compared by using several

mvethods to determine the best course of action.

[herc are four weapon systems in each battalion For each force. Both Forces use

tanks, anti-tank weapons. artillery companies, and long-range missiles. The composition

of the Blue force is consistent with the structure of a South Korean Army battalion.

The structure of the North Korean or Red force is not known with certainty. Because

it is an attacker, it is assumed that the Red force has twice as many \ea pons.

In this thesis the force ratio (FR) of the forces during the first day of battle at tile

)NIZ in Korea is the main focus of the analysis. Attrition rates are computed for the

two courses of action for the same organization, terrain, and the same initial fo(rce size

For each of the Red and Blue forces to determine the difference in force ratio between

(OAI i and CO\2.



B. PURPOSE AND GOAL

The goal of' this thesis is to investigate the diI-erence in a defend-in-place tactic

versus an attack tactic on tle flrst day of battle. Attrition rates are generated uwing the

JA\NSjT) s% stem to conduct twenty simulation experiments. Additionally, two nethods

of computing weapon system values will be demonstrated.

C. SCOPE

Several methods are used to investigate the difference between the two tactics, them

being the J\NLS(V) system, the COMAN NILE (Maximum Likelihood Estimate). the

Potential-Antipotential Method (PAP), and the Lanchester simulation. Ihe purpose of-

the JANIS(I) system is to obtain the time-series attrition of both forces, and these data

are used to produce the attrition rates in the COIMAN NILE. Finally. these attrition

rates are used in the Potential-Antipotential Method to compute weapon S% stem values.

In the lanchester simulation these attrition rates and values are uscd to determine the

dynanic change of force ratio for each time step of the simulation.

I he comparison of initial and final force ratio will be analvzed to determine the ef-

f'cct ofchance based on the difference in the opposing forces. 1 he total weapon system

losses and individual weapon systems losses at the termination of the battle ' ill be an-

alkied to suggest the eflicacy of the particular weapons for each force. In Chapter I I

the combat scenario and the j\NuScT) system are discussed. In Chapter III the

methods of solution are presented and the analysIs of' the results are given in Chapter

IV. Finallv, the conclusions and recommendations are precnted in Chapter V.

3



11. COMBAT SCENARIO AND JANUS(T) SYSTEM

A. BACKGROUND
In order to generate attrition rates using the JANUS(T) system simulation environ-

ment. it is necessary to develop a common scenario. A simplified battalion-level battle

is created which consists of four different weapon system types in each force. The forces

are a South Korean tank heavy-task force and a reinforced North Korean mechanized

battalion. The critical assumptions in the scenario are that North Korea always attacks

and that South Korea responds with a course of action that is either defensive or offen-

sive. In COAl. the Blue force remains in prepared defensive positions. The prepared

positions provide a number of advantages including a fire plan. well-known terrain,

communications, and resupply. In COA2, the Blue force mobilizes its forces and takes

the initiative against the Red aggression.

B. ENVIRONMENT

1. Terrain
For the scenario, an area in the Republic of Korea (ROK) near the

Demilitarized Zone (DMZ) is selected and a network developed having several possible

approach paths for Red forces based upon the road conditions of the actual terrain.

Generally, Red attempts to attack Blue's fortified positions through the shortest-distance

path or shortest-time path which is characterized by abundant concealment, cover and

an obscured line of siht.

The Blue force defends an assigned sector of terrain against the attack of a

North Korean mechanized battalion, and the Blue force commander distributes his

company teams over the terrain to enhance his defensive capability. The battle termi-

nates if the simulation time reaches 30 minutes, because the first group of the Red force

arrives in the Blue force area in 30 minutes of simulation.

The battle area in this scenario is taken from one of the ROK Army Regiment's

assi,,ned sectors. In Korea, a sector is a relatively large area encompassing 40 kilometers

by 40 kilometers. The terrain map of this area is shown in Figure 1 on page 5. The

width of the neutral zone for the DMZ is 4 kilometers. Mechanized units cannot travel

over the mountains so the routes are limited to Avenue I. Avenue 2. Avenue 3, and

Avenue 4 (from west to east). Artillery on both sides is stationarv batteries are so well

protected in the mountains that they cannot be destroyed by tanks or missiles. When

4



Figure 1. Sector Display on the JANUS(T) System

the Red force starts moving I to 2 kilometers from their side of'the neutral zone. the

action alerts the Blue force inimediately.

2. Weapons

Both forces use tanks, anti-tank weapons, artillery companies, and long-range

missiles. Ihe composition of tile Blue Force is consistent with the structure of a South

Korean Army battalion. Because it is an attacker, it is assumed that the Red force has

twice as many weapons.

Flie Red force employs Soviet T55 and T62 tanks and rocket propelled grenade

(RPG) anti-tank weapons, including the RPG7 and RPG16. Normal So%iet artillery is

comprised of' 106 mml and 122 mm guns. The long-range weapon is a BNI P, which is a



generic term for a Soviet infantry vehicle that transports an infantrv squad and also

carries an attached anti-tank niissile.[Ref. 21

The Blue force employs American M48 and %160 tanks. Anti-tank weapons

include the light anti-tank weapon (IAW) and 9Qrnm recoiless rifle. South Korea artil-

lery is comprised of 105 nm and 155 nni guns. The long-range weapon is commonly

called a TOW (tube-launched, optically tracked. wire conunand-linked guided

nissile).[Ref' 31

The Red battalion has forty tanks, twenty anti-tank weapons. thirty B.NI r. and

two supporting artillery companies. The Blue battalion has twenty tanks, ten anti-tank

weapons, eighteen TOWs, and one artillery company. Initial lorce elements of both

sides are shown in Table 1. The composition of the Blue and Red battalions are listcd

in Table 2 on page 7, and Table 3 on page S. respectively.

Table I. INITIAL FORCE STRUCTURE

ROK Force NK Force
(Blue) (Red)

Weapon No. of WVeapon No. of
Type Weapons Type Weapons

Tank 20 Tank 40
Artillery 6 Artillery 12
row IS BYIP
Anti-Tank I ( ., uti-Ta nk

C. BATTLE SCENARIO

1. Battle Assumptions

The descriptions and the assumptions of the scenario are straight forward.

Course of Action I (COA I) is plotted in Figure 2 on page 7 and Course of Action 2

(COA2) is plotted in Figure 3 on page 8. There are no close air-support aircraft.

chemicals or minefields employed in this scenario. The battle terminates when the sim-

ulation time reaches 30 rminutea. The commander of each force has essentially the same

military experience and knowledge. Artillery weapon systems support all companies in

each force.

In the setting up the JANUS(T) scenario, the Blue commander locates his bat-

talion in tactically appropriate positions. The Blue commander chooses three forts.

Fort I is comprised of two companies because it is an important area and has good de-

6



AVE 1 AVE 2 AVE 3 AVE 4

0 0 0
FORT I FORT 2 FORT 3

Figure 2. Course of Action I in the Scenario

lable 2. CONIPOSI] ION OF TlE BLUE FORCE (COMPANY)
,\ B [ C I)

"i pe Copmny Company Company Company

l ank 6 6 4-
ArtilleCry ___________

] (1W 7 7 2 2

Anti- lank 2 2 3 3
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AVE 1 AVE 2 AVE 3 AVE 4

FORT 1 FORT 2 FORT 3

Figuie 3. (.otirse of clionl 2 inl tihe Scenario

Table 3. (CONIPOSII [ON OFi IIE [ZED FORCE (COMIPANY)

Ivp If I ,IK
TyeColllnly I Company (Conlpany (Conmnys

I ank 12 12 8

A.rtillcry

BNI I' I I I !I!

Anni- lank 5 .5 5 .



fensive attributes. The concealment, cover, and line of sight to enemy avenues of ap-

proach are also better than any other position. lkvo companies are allocated to Fort 1
because the route Supports a large, Red-invasion force. Company C defends Fort 2.

which protects Avenue 3. Company D def ends Fort 3, which protects Avenue -4. The
companies are small because Avenue 3 and Avenue 4 are erv narrow and easily de-

ftended.

The terrain and line of sight both allect the performance of the weapon systems.

The comparative advantage of long and short range weapons depends on the ge-
ographical constraints. More long-range systems are allocated to Fort 1 because a

longer line of sight of approximately 3000 meters exists down the main approach which
connects Avenue I and Avenue 2. Medium and short ranLe Systens aic more ellective

at Fort 2 and Fort 3. The maximum visual range for \venue 3 and .\venue 4 is 1(0)
meters. Thus. Fort 2 and Fort 3 each have only two lOWs.

2. Red Force Positions

The Red commander allocates one company to each avenue. More total

weapons are employed against Fort I thaa the other forts. Because of their long-range

advantage. relatively more BM Ps than tanks are deployed do%kn the lirst two avenues.

In contrast, more tanks than BMPs are directed down the third and fourth avenues.

As soon as the Red mechanized battalion starts to move, it fires its artillery at the Blue

forts. The Red companies moving down the three major avenues of approach and all

arrive at the neutral zone at the same time. The ultimate objective of the Red force is

to elininate Fort 1. The Red offense is the same in either course of action. The Red

tactic is constant and the Blue response varies in the two courses of action.

D. BLUE REPONSE

I. Static Defense in Course of Action I
In Course of Action I (COAl), shown in Figure 2 on page 7. Blue defends from

prepared positions at the forts. The round symbols in the figure represent time nodes
or, conceptually, reference points of the battle. In the defend-in-place tactic COAI),
.hc Blu, force does not move when attacked by the Re'. force. When Red enters the
DMZ, the Blue artillery batteries fire first. The TOWs are launched when the potential
for kill is likely. Because of the static defense, the Blue force does not move its tanks
forward. In the JANUS(T) system, when the enemy is detected by a Blue weapon, the
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Blue systern fires. If a Blue system detects two different Red systems simultaneously,

then Blue shoots at the more powerful Red system first.

2. Dynamic Defense in Course of Action 2

In Course of Action 2 (COA2), shown in Figure 3 on page 8, whenever the Red

force starts the attack the Blue force responds with a counterattack from each of the

forts simultaneously. All weapons systems move forward together. The tank and IO\V

speeds are greater than the antitank system, which moves at 5 kilometers per hour. Al-

though the JANUS(r) system provides casualty numbers on each avenue, the study uses

the total number ofrcasualties consistent with the measures of eflectiveness defined later.

Since the mountains slope from the north down to the south, the North Korean force

has the advantage of terrain over the advancing South Korean Force. The closer the

two lorces are to each other, the greater are the number of casualties, which is expected.

E. THE JANUS(") COMBAT MODEL

1. Model Description

The JANUS(T) combat model is an interactive, two-sided, closed, stochastic.

ground combat simulation. Interactive means that the individual nUlitarv analyst is re-

sponsible for the control, position and movement of his force throughout the sequence

of the simulation, based on the combat situation which is presented to him on the

graphics screen. T he two-sided term implies the existence of two opposing forces w\hich

are simultaneously directed by two separated sets of play ers. It is from this attribute that

the model gets its name. in that Janus is a Roman god with one head and two opposing

faces. Closed refers to the model's feature that the disposition of the enemy force is un-

known to the friendly force with the exception of the information as provided by thoqe

friendly forces in contact with an opposing force. Stochastic means that the events of the

simulated battle, such as the firing of a weapon and its associated result, occur according

to the laws of probability and may or may not occur again if the game is repeated.

Ground combat refers to the fact that the focus of the model is on those weapon systems

that participate in ground maneuvers. [Ref.4: p. 2131

a. Background of Development

The Lawrence Livermore National Laboratory developed the prototype of

the JANUS model called JANUS (Livermore) or JANUS( L) to conduct research on the

eff'ects of nuclear weapons on the battlefield. The prototype of the JANUS(L) model

was delivered to the United States Army TRADOC Analvsis Command at White Sands
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Missile Range. New Mexico ([RAC-VWSNIR). formerly known as the United States

Army Systems Analysis Agency (TRASANA). in January I83. The code. alorithins.

and data base used in the model were then standardized and tailored for \rmv specific

studies. This project resulted in the development and subsequent distribution of the

JANUS (TIAS.NA) or JANUS () model.

Currently the JANUS (T) model consists of 85,000 lines of code, written in
VAX 11 FORTRAN, a structured Digital Equipment Corporation extension of

FORTRAN-77. [Ref.5: p. 221

b. Model Resolution

The JANUS (T) combat simulation models individual weapon systems
which move. search. detect and fire on the ground or in the air over a user specified three

dimensional terrain representation. Each weapon system being modeled appears on the
graphics screen as an individual symbol. I Ref.: p. 71 Each symbol must be placed on the

terrain. given an orientation. assigned a route if movine, and given an area to search for

targets.

The terrain data base includes elevations, roads, rivers, cities, foliage, and

barriers. Thus, where an actual map shows a ridge line. the same ridge line will offer

approximately the same cover and concealment to weapon systems as the real ridge line

in actual combat.

Finally, the JANUS (T) model has the resolution and capacity to handle

battle scenario sizes up to and including a United States Arny battalion task force ver-

sus a Soviet motorized rifle regiment. [Ref.4: p. 61

2. Implementation of the Scenario

As previously stated, the development and implementation of a defense-in-

sector scenario is representative of actual battles occurring at the DMZ in Korea and is

used to determine simulated battle outcomes. The first step is to load the proper terrain
file for the DMZ location into the JANUS (T) model. The next step is to initialize the

starting strengths of the Red and Blue forces.
The probability of kill values assigned to each weapon system in the JANUS

(J) model are based on the range at which the firing weapon system engages the target

and whether that target is moving or stationary. It is assumed that the JANUS ('F)
model default probability of kill values for each weapon system are equivalent to the

laser strength threshold required to disable a vehicle in the MILES sxstem at the Na-
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tional Training Center. The detection ability of the participating weapon systems has a

direct impact on the outcome of the JANUS (T) battles.

3. Simulation Strategy

Since the JANUS (T) model is stochastic, each battle is run ten times to deter-

nmtine the attrition rates for the scenario which is necessarx to compare the force ratio for

course of action I and course of action 2. The computation of the attrition rates are

explained later with the COMAN MLE method. The simulation is allowed to continue

for 3) minutes of battle time. Each battle takes approximately two hours to run to

completion. The data from the battle are retrieved from the model data processor. the

game is reset and then run again.

The Blue force commander was Captain Son. I I.C. who is a financial oflicer and

the Red force commander was Captain Park, J.lI. who is studying weapon systems at

the Naval Postgraduate School. According to their individual military experience and

knowledge, they employed croops and planned the attack or deiense in separate rooms

without specific information about the opposing force. They ran the came several times

using the interactive mode fbr formulating the appropriate battle plan for the systemic

mode of operation. Finally. the JANLS(T) system provided the ten replications with

no man-in-the-loop execution. The two simulation modes for the JANUS(T) system are

described in the next section.

F. JANUS(T) OPERATION MODES

1. Mlan-in-the-Loop Mode

The interactive mode is usually exercised in the JANUS(T) system. It is more

realistic but requires that the operators (commanders) directly interact with the changing

game. The commanders can allocate their force and change the fire and movement plans

to develop tactics in real time. The movement paths and artillery fire plans are desig-

nated for every weapon by the commander.

For this thesis, one plan is defined after several man-in-the-loop trials estab-

lished the appropriate sequence of events according to the constraints of simulation time

and the opposing force plan. The battle was terminated by designating the stopping

time or specific destinations. In the man-in-the-loop mode, replications are not inde-

pendent because they involve human decisions during each simulated battle.
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2. Systematic Mode

In the systemic mode. the JANUS(T) system runs the games automatically

based on predesigned decisions. The appropriate decisions are zcheduled for every

weapon system using the appropriate time node before starting the game. Any prede-

sined decision does not change during a replication, but random number seeds are

changed for each run. Replications are assumed to be independent as discussed in

Chapter III. After running several games using the interactive mode, the appropriate

decisions are determined for each weapon according to their capability for use in the

systemic replications. In the systemic mode, only the termination time is used to end a

replication. A specific area is not used for terminating the game. After a designated

time. predesigned decisions and forces are reset and run again until the assigned number

of replications is complete.

For this thesis, the systemic mode is used for the ten replications. The next

chapter describes the assumptions and the reasons for using the data from the

JANU.S(T) system for specific methodologies that are used to calculate the measures of

efIectiveness.
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11I. METHODS OF SOLUTION

A. MEASURES OF EFFECTIVENESS
The comparison of fighting tactics is the primary purpose of this thesis. The force

ratio is used as the primary measure of eftectiveness. If there are two courses of action,

the tactic that produces a larger force ratio is better because either the friendly force has

relatively fewer losses or the enemy suffers greater damage. The two courses of action

are analyzed in order to determine which tactic is better for the Blue force during the first

day of battle in Korea. Attrition rates, weapon system values, and the number of sur-

vivors are needed to compute the force ratio.

Three measures of effectiveness are defined as FR (Force Ratio), TKR (Tank Kill

Ratio). and SFR (Surviving Force Ratio). FR is a relative measure of military power.

The TKR is selected as a MOE because the tank is the primary weapon system in the

Blue force. SFR assumes that all systems are equally weighted.

All of the analysis methods use FR as a NIOE. It is defined in general terms as

total value of Blue force weapons
total value of Red force weapons

The two additional MOEs used are

total Red casualties caused by Blue tanksTank Kill Ratio= TR
number of Blue tanks killed

and

number of Blue surviving weaponsSurviving Force Ratio = nmeofRdsring& pos (SFR)number of' Red surviving weapons

For all three MOEs, a larger value is desirable.

B. METHODOLOGY

The data that are generated from the JANUS(T) model provide the basis for the

comparison of methods to calculate force ratios. Other studies have calculated force

ratios but the data are derived firom .less comprehensive methods, such as subjective

firepower scores which are guesses based on experience. The data from the Janus(T)

14



model are important because they are propagated from a database of" the actual terrain

and of the characteristics of hostile and allied weapons. In addition, the J:\Nt.S(T)

system is an accepted standard for U.S. Army combat analysis. The model output from

a scenario, like the DMZ, may be studied and analyzed to determine the effect of specilic

strategies. The thesis is not primarily concerned with a particular placement o" opposing

forces, but rather it uses the data to compare various methods lbr computing iorce ra-

tios.

The factors that produce data for the JANUS(T) model are not challenged because

the model components have been reviewed and analy,,ed within the context of military

operations research; thus, the analysis of the assumptions underlying the JANUSi(T)

model are outside the scope of the thesis. The use of standardized data is important

because it provides a f'oundation to compare methods that determine force ratios.

The study begins with data outputs from the JANUS(T) system. The tactical plan

for the Korean scenario is the input for the JANUST) system. The output provides

casualties of the Four weapon types for both forces during a simulated time period. The

sequence of weapon casualties form a time history or time series, lhe time series of the

casualties is manipulated by the Combat Analysis MoJel (COMAN) Into a four-by-four

matrix since each force has four weapons. One cell of the matrix represents the attrition

rate for a particular weapon against a particular opposing weapon. These attrition rates

are then used by methods known as valuing systems. One system, the potential-

antipotential (PAP) method is discussed in depth in Chapter IV. Another system is a

Lanchester simulation which incorporates both the attrition rate and the P-AP results in

each time-step of the simulation. A flow chart describing the analysis methods is shown

in Figure -4 on page 16.

1. Generating Quantitative Firepower Scores

Firepower scores are the weighted value of the destructive power of the weapon.
Subjective appraisals for firepower ett'ectiveness are based on experience, but they can-

not be quantified because the scaling is arbitrarily selected. In addition to using sub-
jective evaluation, the thesis evaluates more robust procedures for firepower scores that
determine the weighted value for a particular weapon. Although the JANUS(T) system

provides the number of survivors at the end of the simulation, it does not weight the
value of a particular weapon.

A recent enhancement to the JANUS(T) system includes the capability for the
user to structure a combat scenario and allow it to run several times in an automatic
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2. Justification for Using 'Maximum Likelihood Estimates

.Maximum likelihood estimates ( NILE, produce el'ficient and non-biased attri-

tion coelbicient estimators. I lowever, the variance of the .ILE is affected by a number

of factors which include the density of the time series and the spread of the data points.

The CONIAN \ F methodology is robust and its results cannot be disproved. I low-

ever. the casualties from the JANUS(T) svstem do not occur enough times in one repli-

cation to justify the use of the COMAN %ILE techniques. If too flew data points are

available for the CONIAN NILE technique, the variance of the NILE exceeds a relevant

range [Ref. 6]. Conceptually, the variance of the estimators is reduced by increasing the

density of the time series. If the casualties are exactly equally spaced. the variance is

/ero. lowever, in any one battle the casualties will occur in grouts because certain

weapon systems operate better at certain ranges. For example, the lOWs are generally

used early in the battle to take advantage of their long-range capabilities; later in the

battle, they may need to move or else be destroyed.

Although the JANLST) system produces a killer-victim scoreboard in a time

series, the data may be sparse. In some of' the JAN\S(T) runs, there may be only one

or two casualties of a type-i system on Blue force by a type-j system on Red lorce Ctr

any one replication of a thirty-minute battle. I lowever, a NILE cannot be determined

from one or two points in a time series.

a. Obtaining a More Dense Time Series

In order to use the CONIAN NILE for the JANUS(T) data used in this

thesis, a more dense time series is necessary. More observations of casualties for each

(i.j pair are required. For this analysis, ten replications were consolidated into one data

set. To obtain one time series, the action tacitly assumes that those ten battles can be

combined as if they were multiple observations from one battle.

There are statistical inferences of ten replications. If a man was in the loop

for everv run. then replications would not be independent; therefore, the ten replications

could not be legitimately combined. In the previous JANUS(T) system, a person made

all of the decisions; thus, statistical inferences could not be made from battles that

progressed difl'erentlv due to human decisions. In the current JANUS(T system. the

simulated battle evolves in the same nianner in the automatic mode. .\ll ofthe physical

components and their routes are predesigned according to the original battle plan.
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b. Intlepentence of Replications

The essential assumption necessary for combining the replications for use

in the CONIAN M I.E is that the replications are independent. If the simulation is truly

systemic and if only random number seeds are varied, then each one of the ten obser-

vations is essentially a random variable. Regardless of the predesigned plan and as long
as there is no man-in-the-loop, the randonmess of each replication is a result of Monte
Carlo processes on random variables (i.e., detections, hits and kills) which will give dii-

ferent results in each replication. Thus, each replication is an independent observation

of the same battle. Since the contiguration of the battle and the composition of the force
remains constant, the CON\IAN NILE can be used on the combined time-series of ten
replications because the replications are derived from identical Monte Carlo simulations.

Due to resource limitations, ten replications are considered to be an appropriate number

of trials for this analysis.

3. Advantages and Disadvantages of Valuing Systems
Valuing systems are important in establishing the best tactic in comparison to

other alternatives. The valuing system also may be able to reduce the costs for the or-

ganization by identi'fing the best incremental investment in types and quantities of
weapons.

With subjective valuing systems the combat capability of a weapon is arbitrarily

assigned a number on a scale. The value depends on the experience of the analyst and

may be based on historical knowledge.

Quantitative valuing systems measure the weighted value that is assigned to
weapcn according to their destructive power. Since the results are quantitative. they

are not based on the preconceptions or experience of the analyst. Htowever, valuing

systems may be technically diflicult and complex.

a. Subjective Firepower Alethod

The advantage of a subjective valuing system is its simplicity. It is usually

easy to use and does not require complex computation. The disadvantage lies in the

need for experts who have the requisite experience and knowledge. ttowever, the values

differ among experts and arc not exact.
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b. Potential Anti-Potential Method

It is straight forward to take the attrition-rate matrix from the COMNAN
NILE and to calculate the weighted values by using the PAP method [Ref 71. 1 he ad-

vantage of the potential-antipotential procedure is that it is quantitative and does not

require a priori military experience. The disadvantage is that the validity of PAP results

rely on the calculated attrition rate matrix. If the matrix is incorrect, then the analysis

is erroneous. Once the PAP values are determined, the power ofa single weapon system

type is simply the number of its survivors multiplied by the weighted value for that

weapon. The total force power is then the sum of all the weapons for one force.

The PAP methodology assumes that a linear relationship exists between the

values and the attrition-rate matrix. The relationship is necessary Ior the application

of the PAP methodology. The validity for assunving a linear relationship between the

value vector and the attrition-rate matrix is unknown and is beyond the scope of the

thesis. I lowever, empirical evidence and military judgment seem to support the PAP

results. Other methods, such as non-linear eigenvalue routines. are not considered in the

present study.

The primary objection to the eigenvalue approach proposes that the values

are only based on attrition and consequently ignore all the other system functions on the

battlefield (e.g.. movement, resupply, evasive action) that do not involve firing. In the

thesis, the attrition rates from the COMAN MLE are the result of a time series that is

derived from a large force-on-force simulation which does take into account movement,

supply, and other battlefield functions. Thus, embedded in the COMNAN NILE attrition

are force considerations for each weapon system. Other derivations of the attrition rates

(e.g., estimated probability of kill times number of rounds fired) do not include the fac-

tors included in the JANUS(T) system simulation.

c. Lanchester Simulation

The Lanchester simulation has the ability to extrapolate after small, incre-

mental changes are made in the scenario. For example, it provides quick and robust

results with certain changes in the numbers of a weapon system given a valid attrition

matrix. The alternatives, such as the JANUS(T) system, may require a large amount

of time and expense to determine the same amount of change. Empirically, the results

are similar for reasonable approximations.
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4. Comparing Courses of Action

Two courses of action are compared using the three MOEs previously de-

scribed. The Force Ratio (FR) is computed by using the weapon system values and the

number of survivors for each force. These values are computed from the potential-

antipotential method using the attrition rates which are calculated with the COMAN

NILE from the time histories of casualties from the JANLS(T) sNstem. The use of more

than one valuing system provides a check on the results of the other systems. If the re-

suits differ, an analysis is required to determine the basis for the disparity. The process

of analysis may then discover previously undisclosed factors.

C. ANALYSIS METHODS

Three analytical methods are used to evaluate the alternative courses of action:

1. Subjective Firepower Scores Method.

2. Potential-antipotential Method, and the

3. 1 leteroeeneous Lanchester Simulation.

The subjective firepower score method is used as an example to help understand the

basic concept of the force ratio used in this thesis. It is not related to the JANUS(T)

system or any other analysis method. The initial and final force ratios will be computed

for both courses of action using the values from the PAP method and the number of

survivors from the data generated by the JANUS(T) system.

Weapon system values are computed by the potential-antipotential method to

compare the force ratio for each course of action. The value of a weapon system is di-

rectly proportional to the rate at which it destroys the enemy weapon systems. Thus, the

value of a system depends on its kill rates and on the value of the enemy systems that

it destroyed.

In the Lanchester simulation, force ratios will be computed for each simulation time

step by using weapon values from PAP and the number of survivors from the Lanchester

simulation. In this thesis, the ratio of weighted survivors are used as the values for the

force ratio MOE. The weighted value of each weapon is determined from Ligenvalues

as part of the PAP method. Using the JANUS (T) system, the time series of casualties

for each of the enemy's weapons are determined and become inputs to the CONIAN

NI LE to determine attrition rate estimates.
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The last three methods are described along with the anak sis i Chapter IV. The

subjective firepower score method is presented below as an example to clarif\ the con-

cept of the force ratio used in this thesis.

D. SUBJECTIVE FIREPOWER SCORES

1. General

Lester and Robinson IRcf.S: p-41 define a firepower score l'S) as the relative

value of a we,,n based on its firepower. The firepower index (FPI) for a unit is

achieved by sunmiung the fircpower scores of the weapons within the unit cf resolution.

Thus. the firepower index of a unit is a linear sum of the firepower scores and represents

the aggregation of all weapon systems within the force. Ihe etent of the "unmregation

may result in a sinule overall force value in the case o1 a honoCeneous model or sex eral

values by weapon system types or unit type in heterogeneous models.

The method of analysis measures the relative combat power of a unit 1w1 sum-

ming the combat power values for each weapon ssteru in the unit. Ilhe firepower index

TP ) for a unit is defined as I Ref'9: p. 4 -61

FPI = .S1 vI ( .

where

n = number of dilf'erent weapon systems
Sj = irepower score for weapon i
Sj = firepower score for weaponj

X = number of weapons of type i
I) = number of weapons of type j

lhe ratio of the Blue force FPI and the Red force FPI is defined as the force ratio (FR).

In this analysis the Blue force FP1 is the numerator: therefore, a large FR is desirable.

FR - L3.2)

The FPI assumes that the weapons system values are additive i.e.. there is no synergistic

effect between weapons systems. This formula is also linear in the number of weapons

of' each type; e.g., doubling the number -of weapons doubles the lIl. The firepower

score for each weapon system is determined by subjective reasoning based upon the
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scenario discussed in Chapter II. As a result, this method produces results which are

biased toward the opinions of the analyst.

It should be noted at this point that even though firepower scores and firepower

indices are related, they are not synonymous. Firepower scores apply to the weapon

systems and the indices apply to the unit. While there exists a general equation for cal-

culating firepower indices, attempts to develop acceptable techniques fbr the computa-

tion of firepower scores, values have spawned numerous approaches, but none have been

able to capture the complexities of combat.

2. Subjective Firepoiser Scores and Indices

The most basic form of the subjective firepower score approach is a straight-

forvard asi-gnment of perceived values to weapon sx stems. These values are boundcd

over an arbitrarily selected range and the scored units.

Table 4. SI.B.JECTIVE FIREPOWER SCORES AND INDICES OF BLUE AND
RED FORCE

\Weapon Six.
TN pe _ _ _ _ _ _ _ _ _ _-_ _

Tank 100 2U 2'''
.\rtillerv 7() 6 420

.\nt-Tank 31 1) lo

Blue Force FPI = 3800

Weapon ". Si'.
Type S

Tank 90 4A 0)
Artillery 60 12 720
B %IP 35 30
Anti-Tank 2o 20 ,bo

Red Force FPI = 5815

The firepower scores shown in Table 4 are selected arbitrarily in this subjective

method and the firepower indices are computed by using equation 3.1. Alternatively. the

values of S, can be determined quantitatively using the potential-antipotential method

as discussed in Chapter IV.
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Since -Pl(Red force) = 5815 and FPl(Blue Iorce = 3IS)). the resulting force

ratio (Blue force Red force) is 0.653. 'his indicates that the opposing lCrce I RCed is

1.530 times more powerful than the Blue Force.
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IV. ANALYSIS OF RESULTS

A. GENERAL

In this chapter, two methods of analysis are used to evaluate the alternative course

of action. These are the potential-antipotential method and Lanchester simulation. Af-

ter describing each method, the results are analyzed. The order of analysis is as follows

1) Potential-antipotential method

2) 1 leterogenCoIs Lanchester simulation.

B. POTENTIAL-ANTIPOTENTIAL METHOD

The Ligenvalue method (potential-antipotential method) considers how the weapon

capabilities interact with enemy vulnerabilities in a particular combat scenario. This

section is a summary of the description presented in (Ref. 9 : pp. 49-55-, The conpu-

tations include elements of the heterogeneous approach to aggregation. but eventually

yield Scores. indices, and force ratio for a homogeneous representation of unit combat

power.

1. The Basic Principle

The value (score) of a weapon system is directly proportional to the rate at which it de-

stroys the value of opposing enemy weapon systems. Thus, the value of a system de-

pends on its kill rates and on the value of the enemy systems it kills. Conversely. the

values of on enemy system depend on the values of the friendly systems which it kills.

This method is significantly different from the subjective firepower score method

in assigning values (i.e., firepower scores) to each weapon system. The value of a

weapon is directly proportional to its kill rates and the value of what it kills.

2. Notation and Definitions

Consider two opposing forces (X and Y) made up of heterogeneous weapon

systems. Suppose that the X force contains m different weapon system types and that

the Y force contains n types. Let
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K~. = rate at which one .X system kills 1) systems

[. = rate at which one Y) system kills . systems

Li = rate ot whictype ) system i th system

S; = value of one type i system in the X force

Si= value of'one typej systemi in the Y force

The kill rates are assumed to have known nonnegative values. Kill rate values

are obtained from the time series of casualties from a high resolution simulation model.

They will implicitly depend on scenario details such as the composition of both forces,

the force missions, tareet-acquisition conditions, target-selection rules, and the outcomes

of one-on-one engagements. This attrition rate determination will be discussed later in

the CONIAN NILE method.

In terns of these definitions, the basic valuation principle can be written as a

system of equations. The value for a system of ty pe i in the X fbrce is given by sunmming

the valucs of every eneny system that it kills

C, x S;',= K"K x .SN1
- I

and similarlW the value of a systern of type j in the Y force is

C, x S = Z-L., x ,,):

where C, and C, are the proportionality constants for the two forces.

Combining the equations gives a svstem of m + n linear equations in the m+ n

unknowns S" and Sy for any given values of the proportionalitv constants. The values

of 'C, and C, will be selected which guarantee a solution in which all the scores are

nonnegative.

The value equations can be expressed more compactly in matrix notation. De-

fine

S = .. .............. ..... ,
.( : ' ...... ................ : )

......... S .,)

Y= (sy ........... .Y
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K = the in x n matrix whose elements are K,

L = the n x m matrix whose elements are L,

Then the value equations can be expressed as

c× ,SV= (4.)

and

Cy XS ' =ZX S-X (4.2)

3. Egenvalue Solution

To solve the value equations, the expression for S! from Equation (4.2) is sub-

stituted into Equation (4. 1) yielding

X C, .S' = K x L x .

Similarly, substituting for S.1 in Equation (4.2) yields

C, x C xy = L X K Sy.

If we define E= C, x C,, then the above becomes

E x SX=(Kx L) x Sx and

E x S= (L x A) x Sy,

which can be recognized as a pair of Eigenvalue problems for the nonnegative matrices

Kx L (mx in) and Lx K(n x n)

The Eigenvalue is E and the Eigenvectors are Sy and S.

The Frobenius Theorum guarantees [Ref. 9: p. 521 that

a. there exists a real, non-negative,'largest Eigenvalue E (the same for both sys-
tens of equations), and
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b. exists non-negative Eigenvectors S.Y and SY ( unique up to a scale fhctor ) which
satisfy the equations o the Eigenvalue problem.

Using the scores S;Y and SY, the aggregated unit index values and force ratios

can be computed.

C. COMBAT ANALYSIS MODEL (COMAN)

The COMAN model is developed to fill a need for a more eflicient agregated
attrition model that can approximate the output of a more time intensive, high-

resolution model. This section is a summary of the description presented in [Ref. 9: pp.

122-12-]. The assumptions are as follows :

" The firepower allocation is dynamic and weapon efl'ectiveness changes as forces
move about the battlefield.

" The attrition rate at any point in time is equal to the sum of the individual weapon
kill rates.

* Each firer-target pair interaction is considered as an independent event. As such.
each time interval represents an individual battle that is independent of preceding
aun succeeding intervals of time.

The approach develops a series of maximum likelihood estimates for weapon kill rates
which are balanced with values for probability that an opposing target will be undetected

and with the prioritization of targets. These factors are then used to determine attrition

within each time step in the aggregated simulation. To achieve this end. COMAN use

input parameters from a high resolution model, based on various force mixes, tactical

situations, weapon characteristics and terrain combinations in order to generate the

corresponding attrition coefficients.

The maximum likelihood estimates for the attrition coeflicients are computed for
successive time intervals based only on the data relevant to that specific interval. The

estimators are defined by analyzing the data from several replications of a high resol-
ution battle which have similar tactical, force and terrain factors, where a battle is de-

fined by firer-target pairings. For each set of battle data (i.e., the observations of each

type firer-target pair) a maximum likelihood estimate is calculated and applied to a spe-
cific time interval within the aggregated model. This process is then repeated for all the
time steps of the aggregated model. By using the maximum likelihood estimators of the

parameters, the COMAN attrition rates are considered to be asymptotically unbiased
and normally distributed with the smallest possible variance for any unbiased estimator.
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The key to the COMAN methodology lies in the method that determines the time

between casualties for the various firer-target groupings. Once this is achieved, the use

of the maximum likelihood estimator produces a mathematically sound approximation

of attrition for each interval. Since each interval is considered to be independent of the

surrounding time steps and only data specific to that time step is considered. the result-

ing parameter is considered to be a valid estimator of combat intensity for that interval.

1. Derivation of the CONIAN Maximum Likelihood Function

The complete description for the NILE is presented for the homogeneous case.

The results for the heterogeneous case are given in the following section.

a. Ionoeneous Combat

The description of the variables is as Follows:

FIF is an aimed fire (square law) battle for both forces,

a = attrition rate of the X force by the Y force,

b = attrition rate of the Y force by the X force.

m = number of survivors in the X force,

n = number of survivors in the Y force.

,= random variables for the time until the next x casualty occurs, and

S,= random variables for the time until the next y casualty occurs.

lomogeneous F F combat is modelled either deterministically as

dx _

dl-

and

e v
dt bxdit

or stochastically as

P(x casualties in At)= anAt

p(y casualties in At)= bnAt

where casualties are assumed to occur randomly in accordance with a memorvless

Markov process. If a casualty has just occurred which places the system into state
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(m.n). then S. and S. are random variables for the time until the next x or v casualty

occurs. Then the probability density functions can be written as

an e - - b and

I" = bme .

Given a detailed casualty history of a battle (i.e., high resolution simulation casualtv

data ) with K equal to the total casualties to both sides, define

t, = time of occurrence of the k-th casualty

= - k - th casualy to .X]

0 ) - oilzerwise

I - k - ti casualty to Y
0 - otherwise

C- = total casualties to the X force

C" = total casualties to the Y force

K

k~I

Kc = zc:'

and

rn= size of X force after the k-th casualty

n= size of Y force after the k-th casualty'.

It follows that

an = X force size after 0 casualties (starting strength)

n, = Y Force size after 0 casualties (starting strength).
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From this iformation the maximum likelihood estimators, 'I and h, can he deterined

for a and b.

By: the nmemory less property oC thle Narkov procesq, the likelihood function

is the Nimple product of the likehoods for each of the independent kill-thie events. The

conthrhut on of the k-th casualty to the likelihood lbmction e lsthe pro bability: that

it uwes, the recorded AMOUnt Of tim to occur. In other words. it' the k-th casuailty is to

X, it then contributes Na' -,) to the total casualty function. or

an I~ C,) -1a

and if' thle k- mh ca sualty: i~s to Y. then

Ile likelihod function is expressed for the k-th Casualty as

and for the whole battle as

1.(aj-) t i,/

The MIL Es for a and b) are determined as follows

K K K
IIIlAC b) 3C 1 (n11a;, + ___C _ InI bum I bm / 1) (1, - 1,

Taking the partial derivates with respect to a and b, setting each to icro and solving for

c and 1) yields

and
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Note that the units ['or a are
total X force ca ualt[e

total n'tUiber of enCmv-firCr uime litsaainst N

and similarlv for b.

Comparing this to the standard definition for an I'l attrition coefficient.

a = number of X casualties (Y firer x time) indicates that the NI.E is

a true estimator for attrition coefficients and not just a surrogate value such as firepower

scores.

b. !fetero.eneous Combat

The procedure for determinating attrition rate estimatcs. ,,, ait in the

heterogcncous combat model is the same as for homogeneous conbat. The linal esti-

mated attrition rates for heterC2eneous combat are as follows

= ' C

and

* ('::.

total X force i-type casualties caused by Y force J-tx pe firers
total Y force j-type firer time units against entire X force

c. Computation of attrition rates using COJIL4N JILE

(/y An example for undcrstading the concept. Subsets of the JANUS T)
output are shown in Table 6 on page 34 and Table 5 on page 33. This output is used

to illustrate the method of computing the attrition rate in CONIAN NILE. The de-

scription of the variables is as follows

OBS sequence number of observations (casualties)

C I R IT Y force casualties occurrence time

C IB IF X fbrce casualties occurrence time
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CI RI V :Y casualty type

CIBIV X casualty- type

CIRIK : Vfirer type (CI RI KT: numerical value)

CIBIK X firer type (CIBIKT : numerical value)

SRTINI E sorted time for same type Y casualties by X force

SBTIME : sorted time for same type X casualties by Y force

DRTI.ME : time between casualties for same type Y force by X force

DBTIME time between casualties for same type X force by Y force

The attrition rate is computed using A Progranuning Language (APL). The :\PL pro-

gram is in Appendix D.

To compute the attrition rate for the homogeneous case, a equals the

number of X force casualtics divided by the number of Y force firer time units against

X force. For the heterogeneous case, i is the total number X Force i-type casualties that
are caused by Y force j-type firers divided by the total Y force j-type survivors multiplied

by time. For example, a 3 is computed in the following way. In Table 6 on page 34 the

total number of X force type- 1 (CI B I VT : I or Blue Tank ) casualties caused by Y firer

type3 is 3. and the initial size of Y force type-3 (CIRIVT : 3 or Red BMP) is 30 as dis-

cussed in Chapter II. The key point is the sorting of the time of occurrence of Red force

casualties (CIRIT) in which (:IRIVT equals 3, and then computing the time between

casualties (called DRTINIE). Thus, the total Y force type 3 firer time units are the sum

of 30 x 0.05 + 29 x 0.4S . ....... + 9 x 2.02 = 548.S. Finally, the attrition rate is computed

as 3, the number of X force type I casualties caused by Y force type 3, divided by 54S.8

which is 0.005466 for one replication.

2 fHow the attrition rates are computed. An example of the computa-

tion of the attrition rates is shown in the previous section. The ten replications of the

JANUS(T) simulation for each COA were combined as previously discussed.

The resulting A and B matrices from the COMAN NILE method us-

ing the data generated by the JANUS(T) system are then used in the potential anti-

potential (Eigenvalue) method to determine the scores for each weapon system in the

thesis. The weapon values are obtained using the APL Function PAP listed in Appendix
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Table 5. SAMPLE TABLE I (TOTAL RED CASUALTIES CAUSED BY ALL
BLUE WEAPONS)

0BS CIRIT ClRIV CIB1K CIRIVT C1B1KT SRTIME DRTIME
1 10.02 RTANK9 BTANKI 1 1 0.24 0.24
2 13.03 RTANK9 BTANK1 1 1 1.07 0.83
3 13.57 RTANK9 BTANK1 1 1 1.50 0.43
4 15.06 RTANY,9 BTANK1 1 1 2.02 0.52
5 19.15 RTANrK9 BTANKI 1 1 2.44 0.42
6 19.43 RTANK9 BTANK1 1 1 4.09 1.65
7 19.49 RTANK9 BTANK1 1 1 10.02 5.93
8 21.33 RTANK9 BTANK1 1 1 13.03 3.01
9 25.48 RTANK9 BTANK1 1 1 13.57 3.54
10 0.24 RTANK9 BAPC1 1 3 14.34 0.77
11 1.07 RTANK9 BAPC1 1 3 15.06 0.72
12 1.50 RTANK9 BAPC1 1 3 18.18 3.12
13 2.02 RTANK9 BAPC1 1 3 19.15 0.97
14 2.44 RTANK9 BAPC1 1 3 19.43 0.28
15 4.09 RTANK9 BAPC1 1 3 19.49 0.06
16 14.34 RTANK9 BAPC1 1 3 19.55 0.06
17 18.18 RTANK9 BAPC1 1 3 20.32 0.77
18 19.55 RTANK9 BAPC1 1 3 20.56 0.24
19 20.32 RTANK9 BAPC1 1 3 21.33 0.77
20 20.56 RTANK9 BAPC1 1 3 25.48 4.15
21 6.27 RAPC5 BTANKI 3 1 0.05 0.05
22 20.20 RAPCS BTANK1 3 1 0.53 0.48
23 21.47 RAPC5 BTANK1 3 1 1.15 0.bZ
24 24.26 RAPC5 BTANK1 3 1 2.29 1.14
25 25.34 RAPC5 BTANK1 3 1 2.55 O.Z6
26 26.21 RAPC5 BTANK1 3 1 3.39 0.84
27 z8.z3 RAPCS BTANK1 3 1 6.27 2.88
28 0.05 RAPCS BAPC1 3 3 15.01 8.74
29 0.53 RAPC5 BAPC1 3 3 15.30 0.29
30 1.15 RAPC5 BAPC1 3 3 15.56 0.26
31 2.29 RAPC5 BAPC1 3 3 16.11 0.55
32 2.55 RAPC5 BAPC1 3 3 17.17 1.06
33 3.39 RAPCS BAPC1 3 3 19.01 1,84
34 15.01 RAPCS BAPC1 3 3 ZO.20 1.19
35 15.30 RAPCS BAPCI 3 3 20.27 0.07
36 15.56 RAPC5 BAPC1 3 3 21.06 0.79
37 1t.11 RAPC5 BAPC1 3 3 21.47 0.41
38 17,17 RAPC5 BAPC1 3 3 21.53 0.06
39 19.01 RAPC5 BAPC1 3 3 Z4.26 2.73
40 20.27 RAPC. BAPC1 3 3 25.34 1.08
41 21.06 RAPC5 BAPC1 3 3 26.21 0.87
42 21.53 RAPCS BAPC1 3 3 Z8.23 2.02
43 1.08 RSLD11 BAPC1 4 3 1.08 1.08
44 11.06 RSLDI1 BAPC1 4 3 11.06 9.Q8
45 15.51 RSLD11 BSLDR9 4 4 15.51 4.45

D. ANALYSIS OF FORCE RATIO USING THE ATTRITION RATE

1. Overview

Using the attrition rates, the values for weapon systems are computed in the

PAP. The total force values are calculated by multiplying the weapon system value times

the number of that weapon system then sunmming their product. Finally, the force ratio
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Table 6. SAMPLE TABLE 2 (TOTAL BLUE CASUALTIES CAUSED BY ALL
RED WEAPONS)

CBS C1BIT C1BIV CIRIK C1R1KT C1B1VT SBTIME DBTIME

1 9.29 BTANK I RTANK9 1 I 2.38 2.38
2 20.41 BTANK1 RTANK9 1 1 9.29 6.91

3 2.38 BTANK1 RAPC5 3 1 15.01 5.72
4 15.01 BTAWK1 RAPC5 3 1 20.41 5.40
5 25.34 BTANK1 RAPC5 3 1 25.34 4.93
6 2.29 BAPC1 RTANK9 1 3 0.07 0.07
7 5.19 BAPC1 RTANK9 1 3 2.29 2.22

8 6.40 BAPC1 RTANK9 1 3 2.53 0.24
9 8.58 BAPC1 RTANK9 1 3 4.11 1.58

10 16.03 BAPC21 RTANK9 1 3 5.19 1.08
11 19.12 BAPC1 RTANK9 1 3 6.26 1.07
12 0.07 BAPC1 RAPC5 3 3 6.40 0.14

13 2.53 BAPC1 RAPC5 3 3 8.58 2.18
14 4.11 BAPC1 RAPC5 3 3 13.12 4.54
15 6.26 BAPC1 RAPC5 3 3 13.38 0.26
16 13.12 BAPC21 RAPC5 3 3 13.49 0.11
17 13.38 BAPC1 RAPC5 3 3 16.03 2.54
18 13.49 BAPC1 RAPC5 3 3 19.12 3.09
19 22.33 BAPC1 RAPC5 3 3 22.33 3.21

is computed to determine the best course of action for the Blue force. In this section the

total casualties, attrition rates, weighted values, and force ratio are analyzed.

2. Total Casualties from the JANUS(T) System

The total casualties of both forces with COAl are listed in Fable 7 on page 35

and Table S on page 35. Casualties with COA2 are shown in Table 1) on page 36 and

Table 10 on page 36. The casualties of the Red force with COAl are larger than with

COA2 and the casualties of the Blue force with COAI are lev than COA2 because of

the olfensive tactic of the Blue force. The Blue force tank and TOW and the Red force

tank and BMP are the primary weapon systems for each force.

There are two apparent anomalies that merit comment in the JANUSiT) runs.

First, all of the artillery survives and the artillery does not kill any of the opposing force.

The reasons for no attrition by artillery may be explained by the following:

" PK is very small for moving target when using high explosive ammunition,

" Rounds limited to IS per total replication,

" Target is moved from predetermined target area, and

" Suppression--weapon is hit by the artillery and it is not killed but it can not fire.
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The lack of artillery casualties may be explained because the artillery is in delilade and

well covered by the mountainous terrain. Therefore. there is no line space of' sight with

direct-fire weapons and counter-batter efforts are ineffective.

The second apparent anomaly is that Red BlPs kill more than twice as many

IBlue tanks than Red tanks in COA2. Possible reasons are the following:

" BMP guided missile has a range longer than the tank and

" battle engagements are from long ranges in the scenario.

The BMPs are particularly effective on Avenue I and Avenue 2 because there is more

open space and greater engagement ranges than on Avenues 3 and 4.

Table 7 and Table 8 present total casualties by weapon system in the ten runs

of the JANtS(T) system for COAl.

Table 7. TOTAL CASUALTIES OF THE RED BY THE BLUE WITH COAl IN
JANIS(T) SYSTEM

Weapon Type Tank Artillery B, IP Anti-Tank Total
BLUE Red Red Red Red

Tank 115 ) 43 25S

Artillerv 0 0 4 0 4)

I OW - 2f 2S

Anti-Tank 0 ) 2 2 4
Total 213 ) 215 22 .1 )

Table 8. TOTAL CASUALTIES OF THE BLUE BY THE RED VITH COAl IN
JANUS(T) SYSTEM

Weapon Type Tank Artillery TOW Anti-Tank Total
RED Blue Blue Blue Blue

Tank 17 ) 16 2 55

Artillerv () 0 0 o o
BMP 26 0 89 1 !15

Anti-Tank 0 o) 2 ()

Total 43 4) 12, 2 -

Table 9 on page 36 and Table 10 on page 36 present casualties by weapon

system for the dvnanic defense or Course of.Action 2. In comparing the total casualtics
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in the two courses of action Blue has 1- T2 total casualties with CO,- I and 391 with CO.\2

while those of the Red f'orce change fromn 450 to 55 1. Based on total casualty f-igures,

COAlI appears to he clearly better for the Blue force.

Table 9. TOTAL CASUALTIES OF THE RED BY THE BLUE WITH COA2
USING THE .lANUSMT SYSTEM ____ _____

Weapon Type Tank Artillery BLNIP Anti-Tank Total
BLUE' Red I Red Red Red _____

Tank 12( 83 5

.\rtIllerv (

-10 W S6 0 T I1 ~7
;\ntl- Vank ]02 20

oal 0 (,' 250

Table 10. TOTAL CASUALTIES OF THE BLUE BY THE RED WITH COA2
IISING THE .JANUS(T) SYSTEM

W~eap~on Type Tank Artillerv TOW Anti-Tank Tta
RED Blue Blue Blue Blue Total______

Liank 56 0 13) 41 110

.\rtillerv 0 0

B\IP Jos I 1)5 20

Ant11- F'ank 0

I otal 3 170 0) 1 so 411

F'able IlI on page 37 and, TYable 12 on page 377 sunmmari/e total casualties and

survivors for both course of action in the ten runs, of the J:\\US(T) svstem. Blue kills

miore Red in COA2 (than COAlI) but at a cost of' more than twice as many Blue casu-

alties. By moving from its prepared positions (of COAlI), Blue is easier for Red to detect

and kill.

3. Attrition rates from the COMIAN NILE

Attrition rates are a core rart of this thesis because thev are necessary for the

determination of the weapon systemn values. T'here are two attrition rates, a. and 11, for

:O.A I and CO.\2. The COMLAN *N IE attrition rates of' both forces with CO;\ I are
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Table 11. TOTAL CASUALTIES FROM 10 Rt NS INTHE .JANUS(T)S\STEM

Course of Tank Arty TO\V A-T Total Tank Arty B.IP A-T Total
Action Blue Blue Blue Blue Blue Red Red Red Red Red

(?.\I 43 0) 127 2.. .172 213 (I) 215 22 .4 * ,
I I I' t

0..\2 I() ) IS 41 391 2B ) 5) ('5 1

Table 12. TOTAL SURVIVORS FROM 10 RUNS IN THE JANUSMT SYSTEM

Course of Tank Artv TOW A-T Total Tank Arty BNIP A-T Total
Action Blue Blue Blue Blue Blue Red Red Red Red Red
('().-\ 157 0,) 53 1 3,"; I'7 I 13 5 1- 5-1)

_ _) 11(.(),\ 3() o,( 0) 59 14' li 1 ) I ,  441)

listed in Table 13 onl page 3 and Table 14 on page 3S and attrition rates [or CO\2 are

listed in Table 15 on page 3S and Table 10 on page 39.

lhe attrition rate of the Red force by the Blue Force is quite diflhrent in CO\ I and

COA2. Not only does the ,Blue force acts differentl, but the Red force may have addi-

tional targets from which to choose.

.As would be expected from the analysis of' the total casualties, the CO\IAN

SILE rates for each weapon system parallel the number of casualties because attrition

rates are computed from casualty time-series data. The attrition rates of the Blue force

by Red force with COA I are slightly less than those of COA2. The attrition rate by

artillery is zero because the artillery is not effective for either force in either course of

action.

4. Weighted Values from the PAP Method

Table 17 on page 39 and Figure 5 on page 40 show the values of each weapon

system which are computed using the PAl method. The initial and final value for the

weapon systems are the same because the same attrition rates are used in PAP. [he
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Table 13. ATTRITION RATE OF RED FORCE BY BLUE FORCE IN COMAN
NILE (COAl)

Weapon Type Tank Artillery B.NIP Anti-Tank
BLUE Red Red Red Red

TO\V .I (.(i79 0I (). 1658 W)- 77

:\nti-Vank f1 ) PP ).1)1)I7 ().( ,117

Table 14. ATTRITION RATE OF BLUE FORCE BY RED FORCE IN CONIAN
NILE (Cw)AI)

Neapon Type Tank Artillery TOW Anti-Tank
RED Blue Blue Blue Blue

Link a (1)1 0 20 ) () ()(1 42 0.()()1)2

.\rtillerva, (0 0 () 1)

Pa, ).0.04. 4 ( ).153 1

.\nti--ank a, P P) P ) )0) H)

Table 15. ATTRITION RATE OF RED FORCE BY BLUE FORCE IN CONMAN
NILE (COA2)

Weapon Type Tank Artillery BNIP Anti-Tank
BLUE Red Red Red Red

Tank h o.(),132 0. 00237 0.( P94

Artillervh K 0 00

TOW b., PP 0.0634 1)041
Anti-Tank b., 0.019 10 0.)08 0.1)I01

most effective weapon of either force in both courses of action is TOW (in the Blue

force) because its long-range capability gives it a comparative advantage in the battle

scenario. A comparison of COAl and COA2 in Figure 5 on page 40 shows that the

value of the Red force is increased and the Blue force is decreased with COA2. It means
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Table 16. ATTRITION RATE OF BLUE FORCE BY RED FORCE IN COMAN
,ILE (COA2)

Weapon Type Tank Artillery TOW Anti-Tank
RED Blue Blue Blue Blue

Tank az 1)00 19 0) 44., (416 ((Ut 154

Artillerva_, 4) 0 44

B NIP a 4.0249 4) 4.43 19 I

Anti-Tank a., 0.00(412 044 4(44

that the relative force of the Red force increases thus lorce ratio for Blue) is reduced

with COA2.

T-he weapon system values are computed by PAP method to be used for calcu-

lating the total force ratio.

Table 17. THE VALUE OF EACH WEAPON USING PAP

Course of Tank Arty TOW A-F Tank Arty BMP A-T
Action Blue Blue Blue Blue Red Red Red Red
COAl 1 ) 4.5884 0.1028 (). ,074 4) 2.112- (4.0693

COA2 1 0 2.326o 0.0426 u.2fl6 1SI36 0"(U415
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WEAPON SYSTEM VALUES

THE VALUE OF 8LUE WEAPON THE VALUE OF RED WEAPON

... .. .. .. .. ... .

Figure 5. The Values of Each Weapon Using PAP

5. Force and Force Ratio using PAP

The PAP initial values for each weapon system are shown in Table 18 on page

42 and Table 19 on page 42 and the initial total force value is shown in Table 20 on

page 43 and Figure 6 on page 43. The initial Blue force value is slightly larger than the

Red force value with COAl but it is smaller with COA2. This is because weapon system

values were computed from the attrition rate coefficients which are different for the two

courses of action. The initial force ratio for COA! is

1128.7FRcC'AI = 890.61 = 1.2673

For COA2, the resulting force ratio is
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622.94 0
FRC0 4 2 - o3-.99 - 098102

Initial FR change with COAl and COA2 0.= 1P2 - 1.2673 = -0.22591.2673

These results show that COA2 produces a 23 percent decrease in the initial force ratio

over COAl. Based upon this method of analysis, COAl is preferred to COA2.

The PAP final force values for each weapon system are shown in Table 21 on

page 44 and Fable 22 on page 44. The final total force values and force ratios are shown

in Fable 23 on page 45.

The final force ratio is computed by using the weighted value and the final sur-

vivors for each weapon system. The final force ratio with COA I is

FRC°"- 3 S5.-8 - 1.3430

and with COA2 it is

32.51
FRc°A2 = 126.5 - 0.2570

0.2570 - 1.3,10(
Final FR change with COAl and COA2 = 1.3430 0.81

.3 3012 3

fR change from initial to final with COAl -340 - 1.2673 = 0.05971.2073

().257() - ().0Q1()2
FR change from initial to final with COA2 = 0 ().9810)2 = - 0.7-152

The initial force ratio with COAl is 1.2673 and with COA2 is 0.98 (from Fable 20 on

page 43). The final force ratio is 1.3430 with COAl and 0.2570 with COA2. The con-
clusion is that COAl is better than the COA2 in terms of the force ratio. The force ratio

is increased by 5.9 percent with COAl and 74.5 percent less with COA2 because the Red

force has more casualties at a closer range with COAl and the Blue force has more
casualties with COA2 as the battle progresses.
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Table 18. INITIAL FORCE WITH COAl U'SING PAP

Weapon I
System si Xi Si Ji

Tank O 2f 200
Artillcry 0 60 0
TOW 4.5884 IS0 S25.9
Anti-Tank 1.1028 100 102.8

- .v = 1128.7

Weapon I
SN-stem Si '

lank 0.=074 4(0 0-43.
Artillery 0 120 (
BNMP 2.1127 3(00 633.S
* \ nti-Tank 0.0693 200 13.8

v 890.6

Table 19. INITIAL FORCE WITH COA2 USING PAP

Weapon i St .
System S

Tank 1 20() 200
Artillery 0 60 Q
TOW 2.3260 180 41.7
Anti-Tank 0.0425 100 -1.3

1= 622.9

Weapon s.,
System S-' j S

Tank 0.2066 400 S2.6
Artillery 0 120 0
BNIP 1.8135 300 544.1
Anti-Tank 0.0415 200 8.3

i .
I r= 635.o)
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FORCE RATIO

0

V:

Fig-ure 6. The Initial Total Force

Table 20. INITIAL TOTAL FORCE AND RATIO _____

Course ofBleRdF
ActionBleRdF

CO.\1 1128.7 S9. .2o"

COA2 622.9 635i.0 )9
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Table 23. FINAL FORCE AND RATIO

Course o Blue Red FR
Action

COA I 4 Io. 3 . 43

12o.

E. HETEROGENEOUS LANCHESTER SIMULATION

1. O~eNiew

The Lanchester simulation incorporates both the attrition rate and the P\P re-

sults in each time-step of the simulation. The force ratio can be computed for each time

step as needed. First. the raw data fiom the JANUSiT) system are manipulated by the

COMNAN , ILF in the usual manner to produce the attrition rates for CO.\I and COA2.

The we.tpon system value of each weapon in the time-step simulation is computed by

th potential-antipotcntial method. The number of survivors Lre coiiputed to calculate

the changing force ratio corresponding to the increased simulation time with a different

w parameter. The I lelmbold parameter, ca, . is related to the degree to vhich the X force

conducts aimed area fire against the Y force and (tr similarly relates the Y force engag-

ing the X force.

For the Lanchester simulation, the accepted w) for the linear (area firei law is

close to a value of U.5 and for the square (aimed flre) law is a value close to 1.0. The

casualties of each force are computed using Equation 4.7 and 4.S in the L.anchester

simulation. The program is listed in Appendix F. The I [embold attrition model performs

the evaluation.

The I lembold version of the Lanchester model accounts for the effect of the

force ratio on the relative fire effectiveness of each force. Limitations of space, terrain,

masking and target engagement opportunities affect the value of U). The I lembold

model is given by

d.,dt - -,/ ( "') Y 1 , for all i(4.7)

and
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Y V for allj (4.S)

where

X. = current number of X force type i weapons
1) = current number of Y force typej weapons

1j,, = rate at which one Y system kills X systems

B = rate at which one X,; system kills Y systems.

:)r = I lembold shaping parameters for XY,

The reason that the .-,, and B, matrices are not changed during the Lanchester

simulation run is that they were estimated for the entire battle as opposed to battle

phase estimates. Had different .-I, and B,, estimates been generated in the JANLS(T)

system for various ranges of engagements, these could be used in the Lanchester simu-

lation.

2. Simulation Procedures

a. Overview

The range changes for each time step of the simulation. It caused a change

in the force sizes and the force ratio with each time-step. Four pairs of the I lembold

shape parameters are used to evaluate the change of force ratio in each simulation for

various combinations of Lanchester aimed area fire combat. The simulation is con-

ducted using the APL function LANSIM listed in Appendix F. The battle begins at a

range of 5500 meters. with both forces advancing at a rate of 200 meters minute. The

distance of 5500 meters was used in the JA\US(T) system at the start of the game ex-

cept for the special troop mission. The starting range for the Lanchester simulation

must correspond to the ranges used in the JANUS(T) system. At each one minute time

step, the simulation performs the following sequence of calculations:

1) Determines the current weapon values and force ratio using the potential
anti-potential method.
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2) Determines the Red force and Blue force losses as given by Equations (4.S)
and (4.7), respectively.

3, Increments the time, decrements the range, and updates the current force
levels.

4) Checks whether either force has reached its breakpoint "45 'o of the original
force level for both forces).

5) Checks whether the range between Red and Blue is less than or equal to 500
meters. If not. loop back to (I). If it is. the battle is terminated and the final
output is produced.

The simulation is run four times each for COAl and COA2 with different flembold

shaping parameters. The output is presented in Appendix G.

b. Lanchester Simulation Results

Table 24 shows the simulation results using an a) value of' 0.9 for each

force. The value of Survivor Force Ratio (SFR) differs from the value of the PA.-P-force

ratio in this case.

Table 24. LANCHESTER SIMIULATION RESiLTS

Course Final Blue % Red % PAPReanig TKR SFR
of Action Range Remng Rema ining FR

COA 1 20)0 72.9 59.95 3.74 ).64 1.1325
C OA 2 200 46.89 46.11 2.(.) 1.54 1.34

Both of the SFR values are less than PAP-FR because the valuing system is dilfl'erent

even though the total number of casualties are the same for SFR and IPAP-FR. A

smaller SFR in comparison to the PAP-FR indicates that either more of the less-effective

Blue force weapons are killed or more of the valuable Red [orce weapons are killed

proportionally in each force. In COA2, both Red and Blue have more casualties than

COAl because it is a more destructive battle than COAl. In COA2, the percent survi-
vors for each force are almost the same, but the SFR is 0.54. More of the valuable Blue

force and less-effective Red force weapons survive in relative terms. The value of SFR

with COAl is larger than COA2 because more Blue casualties occur in COA2. The key

point is that the valued FR provides insights into the actual combat power of the two

forces as opposed to the unweighted ratio, SFR.
Finally, the effect on .R of various combinations of aimed area fire battles

are shown in Figure 7 on page 48. The values of FR are substantially affected by the
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THE CHANGE OF FORCE RATIO BY TIME WITH W PARAMETER

FORM( RATIO IN COA1 FORMEPATI IICO A2

- - wX-11, wv-2- - .x- . ........... w -a, w -a /
.......... wx WY 8 - - - - W -5 WY'-3
. - --- -.- WX-g. W -5 , /-.- WX,,,g WY,-51 ..j* - K . - - " . ..

5 0 11 20 25 10 I5 20
ThE

Figure 7. The Change of Force Ratio Nsith W Parameter in Simulation

ty pe of battle being conducted. For example, when (., = (,,), = 0.9, both sides are con-

ducting primarily aimed tire. This case is least favorable to Blue because of Red's ad-

vantage in numbers. In contrast, the linear law battle (where W. = = 0.5 ) is most

favorable to Blue because it negates the effect of a larger force.

An interesting area for future research is to develop relationships between

terrain, environment, force dispositions, and appropriate values of ,), and w . It is

suggested that data from the National Training Center may be useful for this research.
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V. SUMIMIARY AND RECOMMENDATIONS

A. SUMMARY

The purpose of this thesis has been to compare alternative tactics using several

methodological approaches. As previously discussed the killer victim d ita generated by

JANUS (T) was the start point of the analysis. The attrition rates and weapon system

values for the other analytical methods were then computed using the JANUS {T) data.

The comparison is based on the analysis of the attrition rates for each course of action.

The results from the three analysis methods are summarized in 'Fable 25.

Table 25. ANALYSIS SUMNIARY

Method MOE COAl COA2 RecommendedCO A

SR 1.207 0.9s1 CO-\ IInitial
P.\P I-R 1.343 0.257 COA lVinal

JANS(F) [K R 6 1,4-6 CO\ I
System SFR 0.646 (.332 ('O.\ I

FR 1.13 131 C(O.\2Lanchester [ 34S I 1, 1 0 T K R 3. -1 1 . ()0 ..\ 1
SinRulation R04 54 C0. I

The three methods indicate that COAl is consistently better than COA2. Although

there are easier methods to determine the better course of action for the Blue force in

this scenario, sophisticated analysis methods are used for the purpose of establishing

quantitative values to ultimately provide force ratios. The results of the JANLS(T)

s.stem and the Lanchester simulation compare favorably. especially the unweighted

SFR. The Lanchester simulation may be a good surrogate for the JANLS(T) system,

given that the attrition rates are valid.

Although the quantitative methods for determining force ratios are not comparable

with suhjective methods, it is significant that the force ratios derived From the final PAP

values were on either side of the value of 0.653 which is based on military experience

of the author (see Chapter 1I1). A bias would be indicated if all of the values were above
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or below the subjective force ratio (ie., if the analytic values were very far removed from

the subjective results, then the validity of either the subjective or analytical assumptions

would be in question). The subjective values were determined before the analytical re-

suits were available.

B. RECOMMENDATION

It is recommended that additional scenarios, possibly using a ditferent high resol-

ution simulation, be evaluated using the methodologies described in this thesis. Because

of the possible anornolies of the performance of field artillery and North Korean BMPs.

the actual force ratios from this study should be subjected to further investigations.

Future research should focus on ultilization of the total methodological approach

of this thesis to investigate a variety of scenarios facing South Korean forces.
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APPENDIX A. POTENTIAL-ANTIPOTENTIAL MIETHIOD (PAP)

Thle A*PL program, A PAP B, uses a series Of' Subroutines to compute the weapon

system values fromn the respective attrition mnatrices of the Blue anid Red forces. The

routines are available as public libraries on the Naval Postgraduate School computer

s,-stem. The attrition matrix is used by the potential-antipotential method to compute

weapon system values.

AP'L PROGRAM\

V A PAP B
El] AB*+A+.xB
C 2] BA-B+. xA

[4] LAM<(-((EIGENR AB)[l;l])
15] RTLA1M+LAM*0.5
[6] ID+((N,N)pl,NpO)
[7] ID+((N,N)pl,Npo
C8] ABID*+AB- (LA~xID)
E9] ABID+(1,((N-1)pO)),[1] ABID
1103 D'.- 5 1 p 1 0 0 0 0

[12] BAID+BA-(LAMxID)
[13] BAID+(A[l;]),[l] BAID
[141 E+.(RTLAM),(NpO)
C15] SY*-ETBAID
[16] VXSUB*+/[l](SXX(4 1 pX[T;J))
[17] VYSUB<+/(SYxY[T;])
C18] FSUB'-VXSUB. VYSUB

V VEC4-EIGENR H
[1) AREVISED MARCH 15, 1978
C2] VEC+*(EIGEN H)[1;;]

V

V VEC4-EIGEN H;L1;K1;D;DD;Z;WR;WI
[1l AREVISED OCTOBER 6, 1977
[2] -.L100xito<RQRH3F EHBCKF E'HESSF E'BALAF H
[3] *L200,,VEC4-SEPR EBBCKF Z
[L4J L100:VEC+-(2 1 ,pWR?)pWR,WIt
[5] L200:.0
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APPENDIX B. THE JANUS SYSTE'M DATA

EXAMP3LE DATA FOR JANLS(T) SYSTEM TO BE USED IN SAS PROGRAM

The JANUS(T) output is sequential in terms of occurrence time. In the sample be-

low. the Blue casualties from Red firers is listed according to weapon type. The data is
then used by S.A'' procedures. This is the JANUS data file from which the example in

Chapter IV., pp 33-35, was produced.

9L.:E FORCE CASUALTY RED FCQCE FIRER

0 e ID Type 4re1 10 Type Aes WTaper

0.07 F 59 BL2E B4PC1 297.8 148.8 1 153 RED P40s5 29.4 108.7 I,.Q :;0:LE-1

2. O F .o SL'-E EAPCI 2e3.2 108.4 1 34 RED RTANK9 -0-.1 107.7 1.:3 TANK 3'.O

2.28 OF 4 SL S S-TNKI 2 8.S 1-9.0 1 153 RED RAP.S 2:".4 "'8.5 0.97 M10ILE-I

2.53 F o1 BLUE SAPCI 293.4 108.3 1 141 RED PAPCS 292._ 197.7 1.10 I*SSILE-1

4.11 2 ') ZL-E SAPCI 297.6 18.3 1 153 RED RAPC5 20.3 108. 1.70 MIZOX.E-1

5.19 OF 04 7L.E 8APCI 293.4 P 6.9 1 34 RED RTANK9 :2_3 17.5 1.1 TANK PNCS

0.26 DR 57 BLLE 1APCI 296.1 196.6 1 141 RED RAPrS _:.s 10.S 3.09 M9100LE-1

6.40 OF 6S BLLE 8PCI 22.0 106.8 1 34 RED RTANK9 202.3 1 7.4 0.83 TANK ONDS

8.58 OF 63 BLUE BAPCI 207.6 108.0 1 24 RED PTANK9 Z-4.1 108.6 1.57 TANK RLS

9.29 OF 10 RLjE 8TANKI :9Z.4 107.1 1 17 RED RTANK9 4 -07.4 1.13 TANK PNO8

1!.12 OF 52 SLE 8APCZI 2'6.3 106.S 1 153 RED PAPC5 208.5 107.5 2.43 LT ARMC

13.:8 OF 60 8L E RAPCI 296.8 1.o.
6  

1 153 RED 4PC85 208.5 1Q7.S 1.89 L7 AMCR2

13.49 OF 71 SL E 8APC1 297.4 108.3 1 153 RED 8APC8 Z08.5 107.5 I.4 LT AROCRO

15.01 OF 2 8LE RTANKI Z03.9 l0b.8 1 110 RED RAPs Z22.3 107.4 1-5 M:S^0ILE-I
O33 OF 53 RLR E48C2 200.4 196.6 03 ED RAN<O 2.0 106.7 3.37 %NK ONO

1 . OF 2 BLUE APCI a8.5 107.7 1 24 RED ROANK4 28. 1 107.7 0.04 TANK 00.S

20.41 OF 12 SL'JE RTANKI 298._ 197.8 1 24 RED RTANK9 208.5 100.6 0.17 TANK PN05

._3 OF e8 ?L.E AP 203.8 106.4 1 148 D 84905 20.8 107.8 1.05 I:ZOLE-I

O5.34 OF 23 LE BANK1 204.1 106.4 1 136 RED RAPCR 293.8 17.9 1.57 MIS3ILE-I
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APPENDIX C. SAS STATEMENTS

PROGI-AM LISTING WITHOUT DATA FILE

The SAS software takes the JANUS(T) output file and generates a data file which

is then used by the APL program. For example, the Blue casualties by Red firers are

read. The SAS program sorts the Blue casualties by weapon type and establishes the

intervals for that specific casualty.

DATA Clbl;

CI1S FILEDEF DDI DISK Cib1 DATA;

INFILE DDI;

INPUT CIBIT 2-6 CIBIV $ 30-35

elrlK $ 76-811

IF UPCASE(clRk) = 'RTANK9' THEN clRlkT = 01;

ELSE IF UPCASE(clRlk) = RARTY4 THEN clRlkT = 02

ELSE IF UPCASE(cIRlk) = 'RAPC51 THEN clRlkT = 03t

ELSE IF UPCASE(cIRlk = 'RSLD1' THEN clRlkT = 04w

ELSE IF UPCASEIclRlkl 'RSLDI' THEN clRlkT = 04;

IF UPCASE(clblv) = 'BTANKI' THEN clBlvT = 01;

ELSE IF UPCASE(clBvI = 'BARTY3' THEN clBlvT = OZ

ELSE IF UPCASE(clBv) = 'BAPCI' THEN clBlvT = 03;

ELSE IF UPCASE(clBlv) = 'BAPCZI' THEN clBlvT = 03;

ELSE IF UPCASE(clBv) = 'BSLDR6' THEN clBlvT = 04;

ELSE IF UPCASEIcIBIv) = 'BSLDR9' THEN clBlvT = 04;

proc sort data:clbl;

by clblvt clrlkt cibit;

data sasfile.clbl)

set cibl;

dtime=clblt-lag clblt);

IF CIBIVT _= LAG(CIBIVT) I CIRIKT _= LAG(ClR1KTI THEN

dtime=clblt;
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options linesize=80s

title 'clblvt by c~r~kt'i

proc print datasasfile.clbl)

options linesize=8O;

title 'clblvt by clrlkt'j

proc means data~sasfile.c1b~I

var dtime)

by clblvt clrlkt;
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APPENDIX D. COMNAN M*8LE PROGRAM

API. PROGRAMi TO CALCULATE ATTRI1TION RA,'TES

The COMAN MLE methodology is programmed in APL to produce attrition rate

estimates from the JANLS(T) casualty time histories.

V ATTRITION
Ellj nTHIS PROGRAM IS TO COMPUTE THE ATTRITION RATE
£2] POF RED AND BLUE FORCE BY USING COMAN MLE.
£3] INBLUE+ 200 60 180 100
C'41 INRED+ 400 120 300 200
£5] I+MATAIJ.1
£6] LOOP1:-),(I>4)/FINI.5H
£7] J<-!
£8] LOOP2:+(J>4)/GO
£9] RCAS*.+/((C1B1KT=I)A(C1R1VT=J))
[ 10] TBCAS.+/(ClBlVT=I)
£11] BLUET+(C1B1VT=I)/C1BlT
£12] B1TIME+BLUETC$tBLUET]
£13] AG+1+SOTB*.0
[ 1'4] B1TIME*.0,B1TIME
£15] AGAINB:-)(AG>TBCAS)/LAGAI1B
£16] AG<-AG+1
£17] B2TIME+(B1TIME£AG] -B1TIME£AG-1]
£18] SOTB-*-SOTB,B2TIME
£19] ->AGAINB
£20] LAGAINB:SOTB4-1+SOTB
£21] *( (C1B1VT=I)xO )/SPECIAL
£22] HANSUM4-(INBLUEC£1)x)3o
£23] AIJ*-RCAS+HANSUM
[21] +BYPASS
£25] SPECIAL :REPEAT~pSOTB
£26] SUMM4-O
£27] P4-1
£28] LOOP3 :+(P>REPEAT)/DONE
£29] SUMMT.-(INBLUEC£1]+1-P)xSOTIB£P]
£30] SUMM4-SUMM+SUMMT
£31] P.P+1
£32] +LOOP3
£33] DONE:+(SUMMr-O)/TRANS

S£[31] AIJ+0
£35] +BYPASS
£36] TRANS:AIJ+(RCAS*SUMM)
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[37] BYPASS:MATAIJ*+MATAIJ,AIJ
[38] J*+J+1
[39] -3,LOOP2
C'40] CO:I<-I+l

['42] FINISHZ:MATAIJ+1+MATAIJ
['43] PTO COMPUTE ATTRITION RATE OF BLUE FORCE BY RED FORCE
['44] J<-MATBJI*+1
['45] LOOP11:-*(J>4)/HAHA
C'46] 14-l
['47] LOOP12:-)(I>'4)/KEEPGO
['48] BCAS*+/((ClR1KT=J)A(ClB1VT=I))
['49] TRCAS4+/I(ClRlVT=J)
[50] REDT+(C1R1VT=J)/C1R1T
C51] R1TIME*+REDT4REDT]
[52] BG*-1+SOTR+0-
[53] R1TIME*+0,RlTIME
[51] AGAINR:+>(BG>TRCAS)/LAGAINR
C55] BC<-BG+l
[56] R2TIME*-RlTIME[BG] -R1TIME[BG-1]
[57] SOTR*+SOTR,R2TIME
C58] +>AGAINR
[59] LAGAINR:SOTR+1+ SOTR
[60] -,,((ClR1VT=J)-:t3)/SPECIALR
[61] HANSUMR+(INRED[J] )x30
C62] BJI+BCAS+HANSUMR
[63] -DIFFERENCE
C61] SPECIALR :REPLI~pSOTR
[65] SUMMR+-0
[66] Q~l
C67] LOOP13:->(Q>REPLI)/LAST
[68] SUMMRT4-(INRED[J]+1-Q)xSOTR[Q]
[69] SUM~MR4-SUMMR+SUMXRT
C70] Q+Q+1
C71] ->LOOP13
[72] LAST:->(SUMMRc0 )/TRANSFER

C714 DIFFERENCE
[75] TRANSFER: BJI+ (BCAS+SUMMR)
[76] DIFFERENCE: MATBJI+MATBJI,BJI
[77] 14-I+1
[78] ->LOOPi2
[79] KEEPGO:J+J+l
[80] ->LOOPl1
C81] HAHA :MATBJI+14MATBJI
C82] +1 .
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APPENDIX E. THE ATTRITION RATE MATRICES FOR EACH

COURSE OF ACTION

THE ATTRITION RATES WITH COAl

bji

The attrition rate for the Red by the Blue.

0.02535228656 0 0.009479550625 0

0 0 0 0
0.0379227614 0 0.06578438201 0.00773933906

0 0 0.001669212215 0.001669212215

aii

The attrition rate for the Blue by the Red.

BJIl

0.002005741139 0 0.004247451824 0.0002359695458

0 0 0 0

.004479954787 0 0.01533522985 0

0 0 0.0005348036869 0

THE ATTRITION RATES WITH COA2

bji

The attrition rate for the Red by the Blue.

0.04323284235 0 0.02374761763 0.009438155723

0 0 0 0

0.03209625892 0 0.06344609321 0.004105335443

0.001943883958 0 0.0007775535832 0.01010819658

aij

The attrition rate for the Blue by the Red.

0.006889823116 0 0.001599423223 0.005044334781

0 0 0 0

0.02086629919 0 0.0318790682 0

0.001225332525 0 0.0004084441749 0
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APPENDIX F. LANCHIES] ER SIMILATON PR(AGRA\I

I hie Lantlhcstr sImulation proranm is \'k nttenm . 1 1P - [',ing the .,ata( tiin

rate, h le progam coiiputes the torce ratio ta(r eChd time1 s tep. [ihe coli ttant. or '.% caponl

rametcr\,,w and the Initial Iborce ,i/e are copied in to the same \NP. \% rk ~ac

I[le ,linulatio ~i is iudated by rainge and timei.

V LANSIM
[1] XY.(-M1KILL.- 30 4 p0

E2] YX*<-YY-F-(-3 0 p0
[3] KVXY <KVYX-XLOSS-(-YLOSS-- 4 4 p0
[14] A<-B*- 4 4 p0
[5] TLOS-SX-TLOSSY-4p 0
E[6] T,*-1
E7] AR*-20 0

[9] X ET;]I XO
[10] Y[T;]-YO
E11] L 1 :IJ1
E[12] A *AL 1
[ 13] B'(-BL1
[14] Lg: A PAP B
E15] VX[T>-VXSUB
[16] VY[T]+VYSUB
[17] F[T]>-FSUB
[ 18] 1 -J.(-1

[20] XLOSS[J;I>-Y LT;J]xB[J;Ilx(X[T;I]+Y[T;J] )*(1-WJ[J])
[21] -(XLOSS[J;I1! X[T;I])pLl2
C22] XLOSS[J;I]*-XLT;I]
[23] -+L12
[24] Ll1:XLOSS[J;I>-0
[25] L 2 : I*-I+1
[26] -*(I54)pLlO
[27] 1+1
E28] J+J+1
[29] *(.J 4 )pL 10
E30] TLOSSX-(+/1]1 XLOSS)
[3 1] AVYX*-KVYX+XLOSS
[32] 'TIME OF BATTLE IS: ',(vT~)
[33] 'CURRENT RANGE IS: ',(ifR)



S3 4] 1 1
[35] 'KtJYX SCOREFBOARD (ROW/FIRER IS RED, COLUM/TARGET IS BLUE):
[36] 1
[37] 8 2 45KVYX
L3 8] 1
[39] 8 2 0(+/[1] KVYX)
[40] 1

[42] £43 :4( Y[T;j] 0 )v(X[T;I]o ) )PLl4
['43] YLOSSU-I;J>-X[T';IJxA[I;J7]x(Y[T;J]1+X[T;I] )*(1-WI[I])

[45] YLOSS[I;J]-YET;J]
[46] --L 15
[47] L14:YLOSS[I;J]-o
[48] L15:J-J+1
[49] -<.; S4)pLl3
[50] 1 -

[52] -(I 4)oL13
[53]l M 1ZIL L [ r: I-YLOSS CI;J1
[5-1] TLOSS2>--(+/[1] YLOSS)

;51] r7XY-KVXY+YLOSS
156] 'A'YX7 SCOREBOA4RD (ROW/FIRER IS BLUE, COLUMN/TARGET IS RED):
[57]
E581 8 2 irKYXY

160] 13 2 T)(+/[1] KVXY)
[61] T<-T+l
FL62] R"(-R-AR
[63] XET; *,-X[ (T-1 );] -TLOSSX
C64] Y[T;] Y[(T-1);]-TLOSSY
[63] 1-1.
[66] L16:+(X[T;I] 0O)pLI7
[67] X [T; I]>--O
[68] L17 :-q,(Y[T;I]!0 )PLl8
6'3] YETLI-0
[70] L18:I (I+1
[71] > ~(1! 4 ) pL16
[72] 'CURRENT FORCE LEVELS:
[73] 1
[74] 'BLU'1E FORCE: , (8 2 X[T;] )
C75] 'RED FORCE: ' ,(8 2 iDYCT;] )
[76]
[77]1
C78] -((+X[T:J) (XBPx(+/XC1;1)))PL19
C79] -*((+/Y[T;]) -(7BPx(+/Y[1;])))pL2o
[80] + -((R 50)A((+/Y[T;])>(+/X[T;])))PL19

[82] -Lf4
C83]
C84] L19:'------------ RED WINS -----
C851 -*L21
C86] L20:'----------- BLUE WINS -----
[87] L21:FINXFR-(+/X[T;])+(+/X[1;])
E88] FINYFR+ (+/Y[T;])*(+/Y[1;])
[89]
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[90] 'BLUE PERCENT OF FORCES REMAINING = ',(8 2 i(1ooxFTNXFR))
[91] 'RED PERCENT OF FORCES REMAINING = ',(8 2 i(IOOxFINYFR))
[92] ' I
[93] 'BLUE KILLS OF RED SYSTEMS BY ONE MIN TIME INCREMENT:
[941] ,
[95] 8 2 4(T,4)+M1KILL
[96] 1 1
[97] 'BLUE SYSTEM FORCE LEVELS BY ONE MIN TIME INCREMENT:
[98] ' '
[99] 8 2 z(T,4)+X
[100] 1 1
[101] 'RED SYSTEM FORCE LEVELS BY ONE MIN TIME INCREMENT:
[102] 8 2 i(T,'4)+Y
[103] ' t
[104] 'P-AP FORCE RATIOS BY TIME INCREMENT: FR
[105] 8 2 iF
[106] t '[107] TKR-(+/KVXY[1;]) (+/KVYX[;1] )
[108] 'TOTAL BLUE TANK KILLS/TOTAL BLUE TANKS KILLED = ', 8 2 TTKR
[109] ' 1
[110] SFR-(+/XET;]D)*(+/YET;])
[111] 'FINAL BLUE FORCE/FINAL RED FORCE = ', 8 2 oSFR
L112] '

[113] 'END OF SIMULATIOM'
V



APPENDIX G. RESULT OF SIMULATION WITH COA2

APL OUTPUT FROM LANCHIESTER SIMLLAFION

The casualties are computed for each time step of the simulation. The constant

attrition rates and weapon system values are employed to compute the force. Finally.

various force ratios are computed.

TIME OF BATTLE IS: 1

CURRENT RANGE IS: 5000

KVYX SCOREBOARD (RON/FIRER IS RED, COLUM/TARGET IS BLUE):

2.57 .00 .59 1.74

.00 .00 .00 .00

5.99 .00 9.08 .00

.25 .00 .08 .00

8.81 .00 9.76 1.74

KVXY SCOREBOARD (RON/FIRER IS BLUE, COLUMN/TARGET IS RED):

9.27 .00 4.94 1.89

.00 .00 .00 .00

6.26 .00 12.02 .75

.22 .00 .09 1.08

15.75 .00 17.05 3.72

CURRENT FORCE LEVELS:

BLUE FORCE: 191.19 60.00 170.24 98.26

RED FORCE: 384.25 120.00 282.95 196.28
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TIME OF BATTLE IS: 5

CURRENT RANGE IS: 4200

KVYX SCOREBOARD (ROK/FIRER IS RED, COLUM/TARGET IS BLUE):

11.88 .00 2.72 8.09

.00 .00 .00 .00

26.80 .00 40.54 .00

1.18 .00 .39 .00

39.85 .00 43.66 8.09

KVXY SCOREBOARD (ROH/FIRER IS BLUE, COLUMN/TARGET IS RED):

42.49 .00 22.59 8.69

.00 .00 .00 .00

28.17 .00 53.90 3.38

1.07 .00 .42 5.23

71.73 .00 76.91 17.31

CURRENT FORCE LEVELS:

BLUE FORCE: 160.15 60.00 136.34 91.91

RED FORCE: 328.27 120.00 223.09 182.69

TIME OF BATTLE IS: 10

CURRENT RANGE IS: 3200

KVYX SCOREBOARD (ROW/FIRER IS RED, COLUM/TARGET IS BLUEI:

21.63 .00 4.95 14.82

.00 .00 .00 .00

46.80 .00 70.64 .00

2.24 .00 .74 .00

70.68 .00 76.33 14.82

KVXY SCOREBOARD (ROH/FIRER IS BLUE, COLUMN/TARGET IS RED):

76.70 .00 40.59 15.77

.00 .00 .00 .00

49.70 .00 94.68 5.99
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2.05 .00 .79 10.06

128.46 .00 136.06 31.82

CURRENT FORCE LEVELS:

BLUE FORCE: 129.32 60.00 103.67 85.18

RED FORCE: 271.54 120.00 163.94 168.18

TIME OF BATTLE IS: 15

CURrENT RANGE IS: 2200

KVYX SCOREBOARD (RON/FIRER IS RED, COLUM/TARGET IS BLUE):

Z9.71 .00 6.77 20.47

.00 .00 .00 .00

61.57 .OO 92.72 ..0

3.21 .00 1.05 .00

94.48 .00 100.54 20.47

KVXY SCOREBOARD (RON/FIRER IS BLUE, COLUMN/TARGET IS RED):

104.50 .00 55.03 21.58

.00 .00 .00 .00

66.26 .00 125.64 8.02

2.95 .00 1.13 14.54

173.71 .00 181.79 44.14

CURRENT FORCE LEVELS:

BLUE FORCE: 105.52 60.00 79.46 79.53

RED FORCE: 226.29 120.00 118.21 155.86

TIME OF BATTLE IS: 20

CURRENT RANGE IS: 1200

KVYX SCOREBOARD (RON/FIRER IS RED, COLUM/TARGET IS BLUE):

36.44 .00 8.29 25.24
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.00 .00 .00 .00

72.25 .00 108.59 .00

4.10 .00 1.34 .00

11Z.78 .00 118.ZZ 25.24

KVXY SCOREBOARD (RON/FIRER IS BLUE, COLUMN/TARGET IS RED):

1,27.33 .00 66.70 26.40

.00 .00 .00 .00

79.12 .00 149.30 9.61

3.78 .00 1.44 18.73

210.23 .00 217.43 54.74

CURRENT FORCE LEVELS:

BLUE FORCE: 87.22 60.00 61.78 74.76

RED FORCE: 189.77 120.00 82.57 145.26

TIME OF BATTLE IS: 25

CURRENT RANGE IS: 200

KVYX SCOREBOARD IRON/FIRER IS RED, COLUM/TARGET IS BLUE):

42.09 .00 9.55 29.30

.00 .00 .00 .00

79.71 .00 119.61 .00

4.91 .00 1.61 .00

126.71 .00 130.77 29.30

KVXY SCOREBOARD (RON/FIRER IS BLUE, COLUM4TARGET IS RED):

146.34 .00 76.22 30,46

.00 .00 .00 .00

89.27 .00 167.60 10.88

4.55 .00 1.72 22.68

240.16 .00 245.54 64.02

CURRENT FORCE LEVELS:



BLUE FORCE: 73.29 60.00 49.23 70.70

RED FORCE: 159.84 120.00 54.46 135.98

---------- RED NINS----------

BLUE PERCENT OF FORCES REMAINING = 46.89

RED PERCENT OF FORCES REMAINING = 46.11

BLUE TANK KILLS OF RED SYSTEMS BY ONE MIN TIME INCREMENT:

9.27 .00 4.94 1.89

8.86 .00 4.72 1.81

8.48 .00 4.51 1.73

8.11 .00 4.31 1.66

7.77 .00 4.11 1.60

7.44 .00 3.Q3 1.53

7.13 .00 3.76 1.47

6.83 .00 3.59 1.41

6.55 .00 3.43 1.36

6.28 .00 3.29 1.30

6.02 .00 3.14 1.25

5.78 .00 3.01 1.21

5.55 .00 2.88 1.16

5.33 .00 Z.76 1.12

5.12 .00 2.64 1.08

4.92 .00 2.53 1.04

4.74 .00 2.43 1.00

4.56 .00 2.33 .96

4.39 .00 Z.23 .93

4.23 .00 2.14 .90

4.08 .00 2.06 .87

3.93 .00 1.98 .84

3.79 .00 1.90 .81

3.66 .00 1.83 .78

3.54 .00 1.76 .76

.00 .00 .00 .00

BLUE SYSTEM FORCE LEVELS BY ONE MIN TIME INCREMENT:

200.00 60.00 180.00 100.00

191.19 60.00 170.24 98.26

182.82 60.00 161.03 96.58

174.88 60.00 152.32 94.97

167.32 60.00 144.10 93.41
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160.15 60.00 136.34 91.91

153.33 60.00 129.02 90.47

146.86 60.00 122.12 89.07

140.71 60.00 115.60 87.73

134.87 60.00 109.46 86.43

129.32 60.00 103.67 85.18

124.06 60.00 08.22 83.97

119.06 60.00 93.09 82.80

114.31 60.00 88.26 81.68

109.80 60.00 83.72 80.59

105.52 60.00 79.46 79.53

101.46 60.00 75.45 78.51

97.bi 60.00 71.69 77.53

93.96 60.00 68.17 76.57

QO.50 60.00 64.87 75.65

87.22 60.00 61.78 74.76

84.12 60.00 58.90 73.89

81.18 60.00 56.21 73.06

78.40 60.00 53.71 72.25

75.77 bO.00 51.38 71.46

73.29 60.00 49.23 70.70

RED SYSTEM FORCE LEVELS SY ONE MIN TIME INCREMENT:

400.00 120.00 300.00 200.00

384.25 120.00 282.95 196.28

369.24 120.00 266.78 192.70

354.93 120.00 251.44 189.24

341.29 120.00 236.89 185.91

328.27 120.00 223.09 182.69

315.85 120.00 210.00 179.59

304.00 120.00 197.57 176.59

292.68 120.00 185.77 173.69

281.87 120.00 174.57 170.89

271.54 120.00 163.94 168.18

261.67 120.00 153.84 165.56

252.23 120.00 144.24 163.02

243.20 120.00 135.12 160.56

234.56 120.00 126.45 158.18

226.29 120.00 118.21 155.86

218.36 120.00 110.36 153.62

210.77 120.00 102.90 151.44

203.48 120.00 95.79 149.32

1Q6.49 120.00 89.02 147.26

189.77 120.00 82.57 145.26

183.32 120.00 76.41 143.31
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177.11 120.00 70.54 141.41

171.14 120.00 64.94 139.55

165.38 120.00 59.58 137.75

159.84 120.00 54.46 135.98

P-AP FORCE RATIOS BY TIME INCREMENT: FR

.98 .98 .99 .99 1.00 1.00 1.01 1.01 1.02 1.0

3 1.04 1.05 1.06 1.07 1.08 1.10 1.11 1.13 1.15

1.18 1.2O 1.23 1.26 1.30 1.34 .00 .00 .00

.00 .00

TOTAL BLUE TAWK KILLS/TOTAL BLUE TANKS KILLED 2.00 TKR

FINAL BLUE FORCE/FINAL RED FORCE .54 = SFR

END OF SIMULATIOM
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APPENDIX H. TOTAL DATA FOR COMPUTING THE ATTRITION

RATE BY APL

These data are used in APL program " ATTRITION " to

compute the attrition rates. The time column is sorted for each
firer-target pair, which represents the time at which each casualty

occurred.

WITH COAl

1. Blue casualties by Red with COAl

OBS TIME TARGET FIRER FIRER TARGET

1 4.39 BTANK1 RTANK9 1 1

2 9.29 BTANK1 RTANK9 1 1

3 10.48 BTANK1 RTANK9 1 1

4 11.58 BTANK1 RTANK9 1 1

5 13.00 BTANKI RTANK9 1 1
6 16.22 BTANK1 RTANK9 1 1

7 18.24 BTANK1 RTANK9 1 1

8 18.58 BTANKI RTANK9 1 1

9 19,00 BTANK1 RTANK9 1 1
10 19.14 BTANK1 RTANK9 1 1
11 19.18 BTANK1 RTANK9 1 1

12 19.36 BTANK1 RTANK9 1 1

13 19.53 BTANK1 RTANK9 1 1

14 20.10 BTANK1 RTANK9 1 1

15 20.38 BTANK1 RTANK9 1 1

16 20.41 BTANK1 RTANK9 I i

17 21.24 BTANK1 RTANK9 1 1

18 0.48 BTANK1 RAPC5 3 1

19 1.06 BTANKI RAPC5 3 1

20 1.42 BTANKI RAPC5 3 1

21 1.47 BTANK1 RAPC5 3 1

22 2.23 BTANKI RAPC5 3 1
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23 2.38 BTANK1 RAPC5 3 1
24 2.40 BTANKI RAPC5 3 1
25 3.08 BTANKI RAPC5 3 1
26 3.35 BTANK1 RAPC5 3 1
27 3.51 BTANK1 RAPC5 3 1
28 5.11 BTANKI RAPC5 3 1
29 7.08 BTANK1 RAPC5 3 1
30 8.18 BTANK1 RAPC5 3 1
31 11.15 BTANKI RAPC5 3 1
32 11.22 BTANK1 RAPC5 3 1
33 12.47 BTANK1 RAPC5 3 1
34 12.58 BTANKI RAPC5 3 1
35 13.10 BTANK1 RAPC5 3 1
36 15.01 BTANKI RAPC5 3 1
37 20.30 BTANK1 RAPC5 3 1
38 21.34 BTANKI RAPC5 3 1
39 22.31 BTANKI RAPC5 3 1
40 22.40 BTANKI RAPC5 3 1
41 24.25 BTANK1 RAPC5 3 1
42 24.36 BTANKI RAPC5 3 1
43 25.34 BTANK1 RAPC5 3 1
44 0.23 BAPC1 RTANK9 1 3
45 0.33 BAPCI RTANK9 1 3
46 0.43 BAPC1 RTANK9 1 3

47 1.11 BAPC1 RTANK9 1 3
48 1.20 BAPCI RTANK9 1 3
49 1.22 BAPCI RTANK9 1 3
50 1.43 BAPC1 RTANK9 1 3
51 1.52 BAPC1 RTANK9 1 3
52 1.53 BAPC1 RTANK9 1 3
53 1.56 BAPC1 RTANK9 1 3
54 2.12 BAPCI RTANK9 1 3
55 2.16 BAPC1 RTANK9 1 3
56 2.29 BAPC1 RTANK9 1 3
57 2.50 BAPC1 RTANK9 1 3
58 3.24 BAPC1 RTANK9 1 3
59 3.43 BAPC1 RTANK9 1 3
60 3.59 BAPC1 RTANK9 1 3
61 4.35 BAPC1 RTANK9 1 3
62 4.42 BAPC1 RTANK9 1 3
63 4.55 BAPC1 RTANK9 1 3
64 5.19 BAPC1 RTANK9 1 3
65 5.50 BAPC1 RTANK9 1 3
66 6.40 BAPC1 RTANK9 1 3
67 8.58 BAPCI RTANK9 1 3
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68 11.26 BAPC1 RTANK9 1 3

69 11.28 BAPCI RTANK9 1 3

70 12.03 BAPC21 RTANK9 1 3

71 12.10 BAPC21 RTANK9 1 3

72 13.23 BAPC21 RTANK9 1 3

73 15.16 BAPCl RTANK9 1 3

74. 16.03 BAPC21 RTANK9 1 3

75 .16.33 BAPC21 RTANK9 1 3

76 18.55 BAPC1 RTANK9 1 3

77 19.12 BAPC1 RTANK9 1 3

78 20.24 BAPC1 RTANK9 1 3

79 24.41 BAPC1 RTANK9 1 3

80 0.07 BAPCl RAPC5 3 3

81 0.11 BAPCI RAPC5 3 3

82 0.15 BAPC1 RAPC5 3 3

83 0.19 BAPCI RAPC5 3 3

84 0.21 BAPCI RAPC5 3 3

85 0.24 BAPCI RAPC5 3 3

86 0.27 BAPCI RAPC5 3 3

87 0.28 BAPCI RAPC5 3 3

88 0.34 BAPCI RAPC5 3 3

89 0.39 BAPCI RAPC5 3 3

90 0.42 BAPC1 RAPC5 3 3

91 0.52 BAPCI RAPC5 3 3

92 0.58 BAPCI RAPC5 3 3

93 1.06 BAPC1 RAPC5 3 3

94 1.10 BAPC1 RAPC5 3 3

95 1.42 BAPCI RAPC5 3 3

96 1.42 BAPC1 RAPC5 3 3

97 1.46 BAPC1 RAPC5 3 3

98 1.50 BAPCI RAPC5 3 3

99 1.50 BAPCI RAPC5 3 3

100 2.15 BAPCI RAPC5 3 3

101 2.22 BAPC1 RAPC5 3 3

102 2.24 BAPCI RAPC5 3 3

103 2.28 BAPC1 RAPC5 3 3

104 2.31 BAPCI RAPC5 3 3

105 2.36 BAPCI RAPC5 3 3

106 2.37 BAPC1 RAPC5 3 3

107 2.41 BAPC1 RAPC5 3 3

108 2.44 BAPCI RAPC5 3 3

109 2.53 BAPC1 RAPC5 3 3

110 3.01 BAPC1 RAPC5 3 3

111 3.08 BAPC1 RAPC5 3 3

112 3.12 BAPC1 RAPC5 3 3
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113 3.45 BAPC1 RAPC5 3 3
114 3.46 BAPC1 RAPC5 3 3
115 3.46 BAPC1 RAPC5 3 3
116 3.47 BAPC1 RAPC5 3 3
117 3.57 BAPC1 RAPC5 3 3
118 4.03 BAPCI RAPC5 3 3
119 4.11 BAPC1 RAPC5 3 3
120 4.59 BAPCI RAPC5 3 3
121 5.03 BAPC1 RAPC5 3 3
122 5.14 BAPC1 RAPC5 3 3
123 6.18 BAPC1 RAPC5 3 3
124 6.26 BAPC1 RAPC5 3 3
125 6.33 BAPC1 RAPC5 3 3
126 6.44 BAPC1 RAPC5 3 3
127 7.28 BAPCI RAPC5 3 3
128 7.54 BAPC1 RAPC5 3 3
129 8.52 BAPC1 RAPC5 3 3
130 8.52 BAPCI RAPC5 3 3
131 10.16 BAPCI RAPC5 3 3
132 11.01 BAPC1 RAPC5 3 3
133 11.08 BAPCI RAPC5 3 3
134 11.15 BAPC1 RAPC5 3 3
135 11.21 BAPC1 RAPC5 3 3
136 12.02 BAPC1 RAPC5 3 3
137 12.57 BAPCI RAPC5 3 3

138 13.01 BAPC1 RAPC5 3 3
139 13.12 BAPC21 RAPC5 3 3
140 13.38 BAPCI RAPC5 3 3
141 13.49 BAPCI RAPC5 3 3
142 14.58 BAPC1 RAPC5 3 3
143 15.17 BAPCI RAPC5 3 3
144 15.43 BAPC21 RAPC5 3 3
145 16.19 BAPCI RAPC5 3 3
146 16.30 BAPC1 RAPC5 3 3
147 16.48 BAPC1 RAPC5 3 3
148 16.49 BAPC1 RAPC5 3 3
149 16.50 BAPC1 RAPC5 3 3
150 16.51 BAPC1 RAPC5 3 3
151 17.28 BAPCI RAPC5 3 3
152 19.40 BAPC1 RAPC5 3 3
153 20.08 BAPCI RAPC5 3 3
154 20.23 BAPC1 RAPC5 3 3
155 20.59 BAPC1 RAPC5 3 3
156 21.01 BAPCI RAPC5 3 3
157 21.09 BAPC1 RAPC5 3 3
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158 22.03 BAPCI RAPC5 3 3

159 22.31 BAPCl RAPC5 3 3

160 22.33 BAPCl RAPC5 3 3

161 22.37 BAPC21 RAPC5 3 3

162 23.01 BAPCI RAPC5 3 3

163 23.02 BAPC21 RAPC5 3 3

164 23.24 BAPC21 RAPC5 3 3

165 23.31 BAPCl RAPC5 3 3

166 24.02 BAPC21 RAPC5 3 3

167 26.19 BAPC1 RAPC5 3 3

168 28.33 BAPC1 RAPC5 3 3

169 1.05 BAPC1 RSLDI1 4 3

170 4.22 BAPCI RSLD11 4 3

171 1.26 BSLDR9 RTANK9 1 4

172 12.09 BSLDR9 RTANK9 1 4

2. Red casualties by Blue with COAl

OBS TIME TARGET FIRER TARGET FIRER

1 8.35 RTANK9 BTANKI 1 1

2 8.47 RTANK9 BTANKI 1 1

3 9.23 RTANK9 BTANK1 1 1
4 9.24 RTANK9 BTANKI 1 1
5 9.25 RTANK9 BTANK1 1 1
6 9.32 RTANK9 BTANK1 1 1

7 9.32 RTANK9 BTANK1 1 1
8 9.34 RTANK9 BTANK1 1 1
9 9.43 RTANK9 BTANKI I I

10 10.02 RTANK9 BTANK1 1 1
11 12.01 RTANK9 BTANKI 1 1

12 12.13 RTANK9 BTANK1 1 1

13 12.37 RTANK9 BTANKI 1 1

14 12.43 RTANK9 BTANK1 1 1
15 12.45 RTANK9 BTANKI 1 1

16 12.45 RTANK9 BTANK1 1 1
17 13.03 RTANK9 BTANK1 1 1

18 13.11 RTANK9 BTANKI 1 1
19 13.15 RTANK9 BFANK1 I I

20 13.17 RTANK9 BTANK1 1 1
21 13.21 RTAAK9 BTANKI 1 1



22 13.25 RTANK9 BTANK111

23 13.25 RTANK9 BTANIJK
24 13.41 RTAIJK9 BTANKi 1
25 13.49 RTANK9 BTANK111

26 13.51 RTANK9 BTANK111

27 13.51 RTANK9 BTANK111

28 13.51 RTAIJK9 BTANK1

29 13.53 RTANK9 BTANIIK

30 13.55 RTAIIK9 BrANIJ~

31 13.57 RTANK9 BTAIJK111

32 14.02 RTANK9 BTANK111

33 14.03 RTAIJK9 BTAHK1

34 14.35 RTANK9 BTANKI11

35 14.4 RTANK9 BTAIIK111

36 14.45 RTAIIK9 BTArJKI11

37 1.2 RTANK9 BTANY111

38 15.06 RTANK9 BTANK111

39 15.08 RTANK9 BTANKI11

40 15.27 RTANK9 BTANK1

41 15.51 RTANK9 BTANK1

42 16.05 RTANK9 BTANKi 1

43 16.07 RTANK9 BTANIJK

44 16.11 RTANK9 BTANK1

45 17.00 RTAIJK9 BTANK111

46 17 .04 RTANK9 BTANK111

47 17.30 RTANK9 BTANK111

48 17.33 RTANK9 BTANK1

49 17.41 RTANK9 BTANK111

50 17.51 RTANK9 BTANK111

51 17.53 RTANK9 BTANKi 1

52 17.53 RTANK9 BTANK1

53 17.57 RTANK9 BTANK111

54 18.11 RTANK9 BIANKi 1

55 18 .23 RTANK9 BTANK111

56 18.39 RTANK9 BTANK111

57 18.39 RTANK9 BIANKI11

58 19.03 RTANK9 BTANK111

59 19.03 RTANK9 BTANK1

60 19.07 RTArJK9 BTANK1

61 19.15 RTANK9 BTANK111

62 19.15 RTANK9 BTANKI11

63 19.17 RTANK9 BTANK111

64 19,17 RTANK9 BTANK1

65 19.17 RTANK9 BTANK111

66 19.21 RTANK9 BTANKi 1



67 19.43 RTANK9 BTANK111
68 19.45 RTANK9 BTANK1

69 19.45 RTANK9 BTANK111
70 19.49 RTAN4K9 BTANK1

71 19.59 RTANK9 BTANK111
72 20.01 RTANK9 BTANK1

73 20.07 RTANK9 BTANK111

74 20.13 RTAINK9 BTANK1
75 20.13 RTANK9 BTANK111

76 20.29 RTANK9 BTAHKI11

77 20.31 RTANK9 BTANIJK

78 20.31 RTANK9 BTANK111

79 20.35 RTANK9 BTANK1

80 20.35 RTAIIK9 BTANK111

81 20.37 RTAIJK9 BTANKi11

82 20.56 RTANK9 BTANK1

83 20.58 RTANK9 BTANK1

84 20.59 RTANK9 BTANK111

85 21.00 RTANK9 BTANK1

86 21.01 RTANK9 BTANKi 1

87 21 .07 RTAIJK9 BTANK111
88 21.19 RTANK9 BTANK1
89 21.33 RTANK9 BTANKI11
90 21.34 RTANK9 BTANK1
91 21.37 RTANK9 BTAtIK111
92 21.37 RTANK9 BTANK111
93 21.39 RTANK9 BTANK111

94 21.53 RTANK9 BTANK1

95 21.53 RTANK9 BTANK1

96 21.55 RTANK9 BTANK111

97 21.55 RTANK9 BTANK1

98 22.15 RTANK9 BTANK111
99 22.16 RTANK9 BTANK1

100 22.19 RTANK9 BTANK111

101 23.11 RTANK9 BTANK111

102 23.14 RTANK9 BTANK111

103 24.07 RTANK9 BTANK111
104 24.08 RTANK9 BTANK111

105 24.08 RTANK9 BTANK111

106 24.10 RTANK9 BTANK111

107 24.11 RTANK9 BTANK1 I

108 24.17 RTANK9 BTANK111

109 24.18 RTANK9 BTANK1

110 24.28 RTANK9 BTANK111

111 25.20 RTAtAK9 BTAt!K111
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112 25.34 RTANK9 BTANKI 1 1

113 25.40 RTANK9 BTANK1 1 1

114 25.48 RTANK9 BTANK1 1 1

115 27.14 RTANK9 BTANK1 1 1

116 0.23 RTANK9 BAPC1 1 3

117 0.23 RTANK9 BAPC1 1 3

118 0.24 RTANK9 BAPC1 1 3

119 0.24 RTANK9 BAPC1 1 3

120 0.25 RTANK9 BAPC1 1 3

121 0.28 RTANK9 BAPC1 1 3

122 0.29 RTANK9 BAPC1 1 3

123 0.29 RTANK9 BAPC1 1 3

124 0.32 RTANK9 BAPCI 1 3

125 0.35 RTANK9 BAPC1 1 3

126 0.36 RTANK9 BAPC1 1 3

127 0.36 RTANK9 BAPC1 1 3

128 0.38 RTANK9 BAPC1 1 3

129 0.43 RTANK9 BAPC1 1 3

130 0.50 RTANK9 BAPCI 1 3

131 0.53 RTANK9 BAPC1 1 3

132 1.07 RTANK9 BAPC1 1 3

133 1.21 RTANK9 BAPCI 1 3

134 1.45 RTANK9 BAPC1 1 3

135 1.49 RTANK9 BAPC1 1 3

136 1.50 RTANK9 BAPC1 1 3

137 1.51 RTANK9 BAPC1 1 3

138 1.52 RTANK9 BAPC1 1 3

139 1.54 RTANK9 BAPCI 1 3

140 1.54 RTANK9 BAPC1 1 3

141 1.55 RTANK9 BAPCI 1 3

142 1.59 RTANK9 BAPCl 1 3

143 2.02 RTANK9 BAPC1 1 3

144 2.02 RTANK9 BAPC1 1 3

145 2.05 RTANK9 BAPCI 1 3

146 2.06 RTANK9 BAPC1 1 3

147 2.06 RTANK9 BAPCI 1 3

148 2.10 RTANK9 BAPC1 1 3

149 2.14 RTANK9 BAPCI 1 3

150 2.17 RTANK9 BAPCI 1 3

151 2.17 RTANK9 BAPC1 1 3

152 2.29 RTANK9 BAPC1 1 3

153 2.33 RTANK9 BAPCI 1 3

154 2.38 RTANK9 BAPCI 1 3

155 2.39 RTANK9 BAPC1 1 3

156 2.39 RTANK9 BAPC1 1 3
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157 2.44 RTANK9 BAPC1 1 3

158 2.45 RTANK9 BAPC1 1 3

159 2.51 RTANK9 BAPC1 1 3

160 2.54 RTANK9 BAPC1 1 3

161 3.44 RTANK9 BAPCI 1 3

162 3.45 RTANK9 BAPC1 1 3

163 3.45 RTANK9 BAPCI 1 3

164 3.47 RTANK9 BAPC1 1 3

165 4.09 RTANK9 BAPC1 1 3

166 4.22 RTANK9 BAPC1 1 3

167 7.16 RTANK9 BAPC1 1 3

168 7.26 RTANK9 BAPC1 1 3

169 7.31 RTANK9 BAPCI 1 3

170 7.32 RTANK9 BAPC1 1 3

171 7.34 RTANK9 BAPC1 1 3

172 7.35 RTANK9 BAPC1 1 3

173 8.43 RTANK9 BAPCI 1 3

174 8.57 RTANK9 BAPC1 1 3

175 10.07 RTANK9 BAPCI 1 3

176 10.09 RTANK9 BAPC1 1 3

177 14.28 RTANK9 BAPC1 1 3

178 14.30 RTANK9 BAPCI 1 3

179 14.32 RTANK9 BAPC1 1 3

180 14.34 RTANK9 BAPC1 1 3

181 14.36 RTAfIK9 BAPC1 1 3

182 18.10 RTANK9 BAPC1 1 3

183 18.12 RTANK9 BAPC1 1 3

184 18.12 RTANK9 BAPC1 1 3

185 18.16 RTANK9 BAPC1 1 3

186 18.18 RTANK9 BAPCI 1 3

187 18.18 RTANK9 BAPCI 1 3

188 18.18 RTANK9 BAPCI 1 3

189 18.28 RTANK9 BAPC1 1 3

190 18.28 RTANK9 BAPCl 1 3

191 18.57 RTANK9 BAPC1 1 3

192 19.44 RTANK9 BAPC1 1 3

193 19.55 RTANK9 BAPC1 1 3

194 19.57 RTANK9 BAPC1 1 3

195 20.32 RTANK9 BAPC1 1 3

196 20.38 RTANK9 BAPC1 1 3

197 20.43 RTANK9 BAPC1 1 3

198 20.50 RTANK9 BAPC1 1 3

199 20.56 RTANK9 BAPC1 1 3

200 20.56 RTANK9 BAPC1 1 3

201 20.58 RTANK9 BAPC1 1 3
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202 21.10 RTANK9 BAPC1 1 3

203 22.31 RTANK9 BAPCI 1 3

204 22.57 RTANK9 BAPC1 1 3

205 23.02 RTANK9 BAPC1 1 3

206 23.29 RTANK9 BAPCI 1 3

207 23.53 RTANK9 BAPC1 1 3

208 24.31 RTANK9 BAPC1 1 3

209 24.33 RTANK9 BAPCI 1 3

210 25.45 RTANK9 BAPC1 1 3

211 25.51 RTANK9 BAPCI 1 3

212 28.36 RTANK9 BAPC1 1 3

213 29.55 RTANK9 BAPCl 1 3

214 4.11 RAPC5 BTANK1 3 1

215 5.49 RAPC5 BTANK1 3 1

216 5.51 RAPC5 BTANK1 3 1

217 6.09 RAPC5 BTANK1 3 1

218 6.11 RAPC5 BTANK1 3 1

219 6.11 RAPC5 BTANK1 3 1

220 6.15 P.APC5 BTANKI 3 1

221 6.27 RAPC5 BTANK1 3 1

222 6 .27 RAPC5 BTANK1 3 1

223 6.29 RAPC5 BTANKI 3 1

224 6.47 RAPC5 BTANK1 3 1

225 10.49 RAPC5 BTANKI 3 1

226 11.03 RAPC5 BTANK1 3 1

227 18.59 RAPC5 BTANK1 3 1

228 19.17 RAPC5 BTANKI 3 1

229 19.25 RAPC5 BTANK1 3 1

230 20.07 RAPC5 BTANKI 3 1

231 20.14 RAPC5 BTANK1 3 1

232 20.14 RAPC5 BTANK1 3 1

233 20.20 RAPC5 BTANK1 3 1
234 21.47 RAPC5 BTANK1 3 1
235 21.51 RAPC5 BTANKI 3 1

236 22.51 RAPC5 BTANKI 3 1

237 23.07 RAPC5 BTANKI 3 1

238 23.10 RAPC5 BTANK1 3 1

239 23.35 RAPC5 BTANKI 3 1

240 23.37 RAPC5 BTANK1 3 1

241 23.51 RAPC5 BTANK1 3 1

242 24.05 RAPC5 BTANK1 3 1

243 24.21 RAPC5 BTANK1 3 1

244 24.26 RAPC5 BTANK1 3 1

245 24.47 RAPC5 BTANKI 3 1

246 25.19 RAPC5 BTANKI 3 1
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247 25.27 RAPC5 BTANK1 3 1
248 25.34 RAPC5 BTANK1 3 1
249 26.21 RAPC5 BTANKI 3 1
250 26.27 RAPC5 BTANK1 3 1
251 26.59 RAPC5 BTANK1 3 1

252 28.o RAPC5 BTANKI 3 1
253 28.15 RAPC5 BTANKI 3 1
254 28.23 RAPC5 BTANK1 3 1
255 28.48 RAPC5 BTANKI 3 1
256 29.13 RAPC5 BTANK1 3 1
257 0.05 RAPC5 BAPCI 3 3
258 0.08 RAPC5 BAPC1 3 3
259 0.Iz RAPC5 BAPCI 3 3
260 0.14 RAPC5 BAPC1 3 3

261 0.14 RAPC5 BAPCI 3 3

262 0.19 RAPC5 BAPC1 3 3
263 0.20 RAPC5 BAPCI 3 3

264 0.20 RAPC5 BAPC1 3 3
265 0.21 RAPC5 BAPC1 3 3

266 0.26 RAPC5 BAPC1 3 3
267 0.32 RAPC5 BAPCI 3 3

268 0.36 RAPC5 BAPCI 3 3
269 0.36 RAPC5 BAPCI 3 3
270 0.36 RAPC5 BAPCI 3 3

271 0.37 RAPC5 BAPC1 3 3
272 0.38 RAPC5 BAPC1 3 3

273 0.44 RAPC5 BAPCI 3 3
274 0.50 RAPC5 BAPC1 3 3

275 0.53 RAPC5 BAPC1 3 3
276 0.55 RAPC5 BAPCI 3 3
277 1.05 RAPC5 BAPC1 3 3

278 1.07 RAPC5 BAPCI 3 3
279 1.09 RAPC5 BAPC1 3 3
280 1.09 RAPC5 BAPC1 3 3

281 1.15 RAPC5 BAPCI 3 3
282 1.18 RAPC5 BAPCI 3 3

283 1.19 RAPC5 BAPC1 3 3
284 1.24 RAPC5 BAPC1 3 3
285 1.24 RAPC5 BAPC1 3 3

286 1.31 RAPC5 BAPC1 3 3
287 1.33 RAPC5 BAPC1 3 3
288 1.33 RAPC5 BAPC1 3 3
289 1.35 RAPC5 BAPC1 3 3
290 1.57 RAPC5 BAPC1 3 3
291 2.05 RAPC5 BAPC1 3 3
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292 2.13 RAPC5 BAPC1 3 3

293 2.29 RAPC5 BAPC1 3 3

294 2.48 RAPC5 BAPCI 3 3

295 2.55 RAPC5 BAPCI 3 3

296 2.56 RAPC5 BAPCI 3 3

297 3.39 RAPC5 BAPC1 3 3

298 4.07 RAPC5 BAPCI 3 3

299 7.45 RAPC5 BAPC1 3 3

300 8.04 RAPC5 BAPCI 3 3

301 8.18 RAPC5 BAPC1 3 3

302 8.34 RAPC5 BAPC1 3 3

303 8.37 RAPC5 BAPCI 3 3

304 9.13 RAPC5 BAPC1 3 3

305 10.59 RAPC5 BAPC1 3 3

306 11.02 RAPC5 BAPC1 3 3

307 11.13 RAPC5 BAPCI 3 3

308 13.48 RAPC5 BAPCI 3 3

309 14.17 RAPC5 BAPCI 3 3

310 14.47 RAPC5 BAPCI 3 3

311 14.52 RAPC5 BAPCI 3 3

312 14.60 RAPC5 BAPCI 3 3

313 15.01 RAPC5 BAPCi 3 3

314 15.01 RAPC5 BAPCI 3 3

315 15.07 RAPC5 BAPCI 3 3

316 15.11 RAPC5 BAPCI 3 3

317 15.15 RAPC5 BAPCI 3 3

318 15.17 RAPC5 BAPC1 3 3

319 15.30 RAPC5 BAPCI 3 3

320 15.33 RAPC5 BAPCI 3 3

321 15.36 RAPC5 BAPCI 3 3

322 15.38 RAPC5 BAPCI 3 3

323 15.48 RAPC5 BAPC1 3 3

324 15.49 RAPC5 BAPCI 3 3

325 15.50 RAPC5 BAPC1 3 3

326 15.51 RAPC5 BAPCI 3 3

327 15.55 RAPC5 BAPC1 3 3

328 15.56 RAPC5 BAPCI 3 3

329 16.05 RAPC5 BAPC1 3 3

330 16.05 RAPC5 BAPCI 3 3

331 16.05 RAPC5 BAPC1 3 3

332 16.11 RAPC5 BAPC1 3 3

333 16.11 RAPC5 BAPC1 3 3

334 16 .16 RAPC5 BAPCI 3 3

335 16.21 RAPC5 BAPC1 3 3

336 16.30 RAPC5 BAPCi 3 3
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337 16.31 RAPC5 BAPC1 3 3

338 16.36 RAPC5 BAPC1 3 3

339 16.37 RAPC5 BAPC1 3 3

340 16.41 RAPC5 BAPC1 3 3

341 16.41 RAPC5 BAPC1 3 3

342 16.41 RAPC5 BAPC1 3 3

343 16.43 RAPC5 BAPC1 3 3

344 16.45 RAPC5 BAPC1 3 3

345 16.47 RAPC5 BAPCI 3 3

346 16.51 RAPC5 BAPC1 3 3

347 16.52 RAPC5 BAPC1 3 3

348 16.58 RAPC5 BAPC1 3 3

349 17.01 RAPC5 BAPC1 3 3
350 17.01 RAPC5 BAPC1 3 3

351 17.01 RAPC5 BAPC1 3 3

352 17.02 RAPC5 BAPC1 3 3

353 17.03 RAFC5 BAPCI 3 3

354 17.03 RAPC5 BAPC1 3 3
355 17.05 RAPC5 BAPC1 3 3

356 17.06 RAPC5 BAPC1 3 3

357 17.17 RAPC5 BAPCI 3 3

358 17.25 RAPC5 BAPCI 3 3

359 17.27 RAPC5 BAPC1 3 3

360 17.33 RAPC5 BAPC1 3 3

361 18.02 RAPC5 BAPCI 3 3

362 18.09 RAPC5 BAPC1 3 3

363 18.11 RAPC5 BAPC1 3 3

364 18.36 RAPC5 BAPC1 3 3

365 18.42 RAPC5 BAPCI 3 3

366 18.43 RAPC5 BAPC1 3 3

367 18.46 RAPC5 BAPCI 3 3

368 18.55 RAPC5 BAPCI 3 3

369 19.01 RAPC5 BAPCI 3 3

370 19.03 RAPC5 BAPC1 3 3

371 19.15 RAPC5 BAPC1 3 3

372 19.26 RAPC5 BAPCI 3 3

373 19.34 RAPC5 BAPCI 3 3

374 19.35 RAPC5 BAPC1 3 3

375 19.60 RAPC5 BAPCI 3 3

376 20.00 RAPC5 BAPC1 3 3

377 20.07 RAPC5 BAPC1 3 3
378 20.08 RAPC5 BAPCI 3 3
379 20.11 RAPC5 BAPC1 3 3

380 20.15 RAPC5 BAPC1 3 3

381 20.23 RAPC5 BAPC1 3 3
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382 20.27 RAPC5 BAPCI 3 3

383 20.29 RAPC5 BAPCI 3 3

384 20.31 RAPC5 BAPCI 3 3

385 20.32 RAPC5 BAPC1 3 3

386 20.39 RAPC5 BAPC1 3 3

387 20.41 RAPC5 BAPCI 3 3

388 20.55 RAPC5 BAPC1 3 3

389 21.06 RAPC5 BAPC1 3 3

390 21.16 RAPC5 BAPC1 3 3

391 21.18 RAPC5 BAPC1 3 3

392 21.25 RAPC5 BAPC1 3 3

393 21.37 RAPC5 BAPC1 3 3

394 21.40 RAPC5 BAPC1 3 3

395 21.40 RAPC5 BAPC1 3 3

396 21.53 RAPC5 BAPC1 3 3

397 21.56 RAPC5 BAPCI 3 3

398 22.05 RAPC5 BAPCI 3 3

399 22.05 RAPC5 BAPCI 3 3

400 22.07 RAPC5 BAPC1 3 3

401 22.30 RAPC5 BAPCI 3 3

402 22.32 RAPC5 BAPCI 3 3

403 22.37 RAPC5 BAPC1 3 3

404 23.00 RAPC5 BAPC1 3 3

405 23.04 RAPC5 BAPCI 3 3

406 23.07 RAPC5 BAPC1 3 3

407 23.22 RAPC5 BAPCI 3 3

408 23.23 RAPC5 BAPC1 3 3

409 23.28 RAPC5 BAPCI 3 3

410 23.48 RAPC5 BAPCI 3 3

411 24.08 RAPC5 BAPC1 3 3

412 25.10 RAPC5 BAPC1 3 3

413 26.13 RAPC5 BAPC1 3 3

414 26.42 RAPC5 BAPC1 3 3

415 26.44 RAPC5 BAPCI 3 3

416 26.53 RAPC5 BAPC1 3 3

417 27.03 RAPC5 BAPC1 3 3

418 27.08 RAPC5 BAPC1 3 3

419 27.46 RAPC5 BAPC1 3 3

420 28.27 RAPC5 BAPCl 3 3

421 28.32 RAPC5 BAPC1 3 3

422 28.40 RAPC5 BAPC1 3 3

423 29.16 RAPC5 BAPCI 3 3

424 29.17 RAPC5 BAPC1 3 3

425 29.55 RAPC5 BAPC1 3 3

426 29.57 RAPC5 BAPC1 3 3
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427 22.29 RAPC5 BSLDR9 3 4

428 23.28 RAPC5 BSLDR9 3 4

429 0.01 RSLD11 BAPCl 4 3

430 0.03 RSLD11 BAPCI 4 3

431 0.19 RSLD11 BAPCI 4 3

432 0.23 RSLD11 BAPCl 4 3

433 0.27 RSLD11 BAPC1 4 3

434 0.31 RSLD11 BAPCI 4 3

435 0.34 RSLD11 BAPCI 4 3

436 1.03 RSLD11 BAPCI 4 3

437 1.06 RSLD11 BAPC1 4 3

4S8 1.08 RSLD11 BAPC1 4 3

439 1.36 RSLD11 BAPCI 4 3

440 1.45 RSLD11 BAPCl 4 3

441 3.29 RSLD11 BAPCI 4 3

442 3.35 RSLD11 BAPCl 4 3

443 5.O RSLDI1 BAPC1 4 3

444 8.20 RSLD11 BAPCl 4 3

445 8.41 RSLDI1 BAPC1 4 3

446 11.06 RSLD11 BAPCl 4 3

447 18.35 RSLD11 BAPCl 4 3

448 20.35 RSLD11 BAPCI 4 3

449 15.51 RSLD11 BSLDR9 4 4

450 16.43 RSLD11 BSLDR9 4 4

WITH COA2

1. Blue casualties by Red with COA2

OBS TIME TARGET FIRER FIRER TARGET

1 6.23 BTANK- RTANK9 1 1

2 6.24 BTANK1 RTANK9 1 1

3 8.55 BTANKI RTANK9 1 1

4 10.11 BTANK1 RTANK9 1 1

5 10.11 BTANK1 RTANK9 1 1

6 11.34 BTANK1 RTANK9 1 1

7 11.34 BTANKI RTANK9 1 1

8 11.36 BTANK1 RTANK9 1 1

9 12.07 BTANK1 RTANK9 1 1
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10 12.28 BTANK1 RTANK911

11 12.32 BTANK1 RTANK911
12 12.34 BTANK1 RTANK911
13 12.38 BTANK1 RTANK911

14 12.42 BTANK1 RTANK911

15 12.46 BTANK1 RTANK911

16 12.46 BTANK1 RTANK 1

17 13.22 BTANK1 RTANK911

18 14.10 BTANK1 RIANK911

19 14.26 BTANK1 RTANK911

20 14.33 BTANK1 RTANK911

21 14.37 BTANK1 RTANK911

22 15.18 BTANK1 RTANK911

23 15.18 BTANK1 RTANK911

24 15.18 BTANK1 RTANK911

25 15.18 BTANK1 RTANK911

26 15.20 BTANK1 RTANK911

27 15.24 BTAIIK1 RTANK9 1

28 15.46 BTANIJK RTANK911

29 15.46 BTANK1 RTANK911

30 16.00 BTANK1 RTANK911

31 16.02 BTANK1 RTANK911

32 16.10 BTAIJK1 RTANK911

33 16.10 BTAtJK1 RTANK911

34 16.10 BTANK1 RTANK911

35 16.10 BTANK1 RTANK911

36 16.46 BTANKi RTANK911

37 16.50 BTANKi RTANK911

38 16.51 BTANK1 RTANK911

39 16.54 BTANK1 RTANK911

40 17.17 BTANK1 RTANK911

41 17.18 BTANK1 RTANK911

42 17.50 BTANK1 RTANK911

43 17.50 BTANK1 RTANK911

44 18.04 BTANK1 RTANK911

45 18.36 BTANK1 RTANK911

46 18.53 BTANK1 RTANK911

47 20.56 BTANK1 RTANK911

48 22.14 BTANK1 RTANK911

49 22.14 BTANK1 RTANK911

50 22.14 BTANKi RTANK911

51 22.14 BTANKi RTANK911

52 22.14 BTANK1 RTANK911

53 22.32 BTANK1 RTANK911

54 22.34 BTANK1 RTANK911
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55 25.49 BTANK1 RTAIJK9 11
56 26.05 BTANK1 RTArJK9 1I
57 5.21 BTANIJK RAPC5 31
58 5.25 BTANK1 RAPC5 31
59 5.31 BTANKI RAPC5 31
60 6.16 BTANK1 RAPC5 31
61 6.26 BTANK1 RAPC5 31
62 6.28 BTANK1 RAPC5 31
63 9.14 BTANKi RAPC5 31
64 9.14 BTANK1 RAP..5 31
65 9.14 BTANK1 RAPC5 31
66 9.16 BTANK1 RAPC5 31
67 9.16 BTANK1 RAPC5 31
68 9.18 BTANK1 RAPCS 31
69 9.24 BTANK1 RAPC5 31
70 9.35 BTA14KI RAPC5 31
71 9.35 BTANK1 RAPCS 31
72 10.10 BTANK1 RAPC5 31
73 10.11 BTANK1 RAPC5 31
74 10.11 BTANK1 RAPC5 31
75 11.26 BTANKi RAPC5 31
76 12.25 BTANI RAPC5 31
77 12.27 BTANKI RAPC5 31
78 12.31 BTANK1 RAPC5 31
79 12.37 BTANK1 RAPC5 31
80 12.37 BTANKi RAPC5 31
81 12.40 BTANK1 RAPC5 31
82 12.42 BTANK1 RAPC5 31
83 12.52 BTANK1 RAPC5 31
84 12.54 BTANK1 RAPC5 31
85 12.55 BTANK1 RAPC5 31
86 12.55 BTANK1 RAPC5 31
87 13.00 BTANK1 RAPC5 31
88 13.05 BTANK1 RAPC5 31
89 13.08 BTANK1 RAPC5 31
90 13.10 BTANK1 RAPC5 31
91 13.14 BIANKI RAPC5 31
92 13.16 BIANKI RAPC5 31
93 13.22 BTANK1 RAPC5 31
94 13.26 BTANK1 RAPC5 31
95 13.26 BTAUK1 RAPC5 31
96 13.30 BTANK1 RAPC5 31
97 13.31 BTANK1 RAPC5 31
98 13.31 BTANK1 RAPC5 31
99 13.32 BTANKI RAPC5 31
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100 13.33 BTANK1 RAPC5 3 1

101 13.34 BTANK1 RAPC5 3 1

102 13.36 BTANK1 RAPC5 3 1

103 13.37 BTANKI RAPC5 3 1

104 13.49 BTANK1 RAPC5 3 1

105 13.51 BTANKI RAPC5 3 1

106 13.55 BTANKI RAPC5 3 1

107 14.02 BTANK1 RAPC5 3 1

108 14.09 BTANK1 RAPC5 3 1

109 14.12 BTANK1 RAPC5 3 1

110 14.18 BTANKI RAPC5 3 1

i1 14.29 BTANK1 RAPC5 3 1

112 14.44 BTANK1 RAPC5 3 1

113 14.45 BTANK1 RAPC5 3 1

114 14.47 BTANKI RAPC5 3 1

115 14.50 BTANK1 RAPC5 3 1

116 14.56 BTANK1 RAPC5 3 1

117 15.04 BTANK1 RAPC5 3 1

118 15.05 BTANK1 RAPC5 3 1

119 15.06 BTANK1 RAPC5 3 1
120 15.06 BTANIK1 RAPC5 3 1
121 15.08 BTANKI RAPC5 3 1

122 15.14 BTANKI RAPC5 3 1

123 15.16 BTANK1 RAPC5 3 1

124 15.22 BTANK1 RAPC5 3 1

125 15.22 BTANKI RAPC5 3 1

126 15.24 BTANK1 RAPC5 3 1

127 15.27 BTANKI RAPC5 3 1

128 15.28 BTANKI RAPC5 3 1

129 15.29 BTANK1 RAPC5 3 1

130 15.29 BTANK1 RAPC5 3 1

131 15.30 BTANKI RAPC5 3 1

132 15.30 BTANK1 RAPC5 3 1

133 15.32 BTANKI RAPC5 3 1

134 15.35 BTANK1 RAPC5 3 1

135 15.38 BTANK1 RAPC5 3 1

136 15.48 BTANK1 RAPC5 3 1

137 15.60 BTANK1 RAPC5 3 1

138 16.18 BTANK1 RAPC5 3 1

139 16.19 BTANK1 RAPC5 3 1

140 16.25 BTANK1 RAPC5 3 1

141 16.30 BTANK1 RAPC5 3 1

142 16.37 BTANK1 RAPC5 3 1

143 16.45 BTANK1 RAPC5 3 1

144 17.18 BTANK1 RAPC5 3 1
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145 17.21 BTANK1 RAPC5 3 1

146 17.38 BTANK1 RAPC5 3 1

147 18.07 BTANKI RAPC5 3 1

148 18.21 BTANK1 RAPC5 3 1
149 18.35 BTANKI RAPC5 3 1

150 18.39 BTANK1 RAPC5 3 1

151 18.51 BTANK1 RAPC5 3 1

152 19.02 BTANK1 RAPC5 3 1

153 19.02 BTANK1 RAPC5 3
154 19.04 BTANK1 RAPC5 3 1

155 19.10 BTANK1 RAPC5 3 1

156 19.17 BTANKI RAPC5 3 1

157 19.19 BTANK1 RAPC5 3 1

158 19.21 BTANKI RAPC5 3 1

159 19.23 BTANK1 RAPC5 3 1

160 19.29 BTANK1 RAPC5 3 1

161 20.03 BTANK1 RAPC5 3 1

162 20.19 BTANKI RAPC5 3 1

163 23.38 BTANK1 RAPC5 3 1

164 23.54 BTANK1 RAPC5 3 1

165 12.49 BTANK1 RSLD11 4 1

166 15.20 BTANKI RSLD11 4 1

167 17.11 BTANK1 RSLD11 4 1

168 17.13 BTANK1 RSLD11 4 1

169 17.48 BTANK1 RSLD11 4 1

170 18.47 BTANK1 RSLD11 4 1

171 11.41 BAPC1 RTANK9 1 3

172 12.06 BAPC1 RTANK9 1 3

173 12.12 BAPC1 RTANK9 1 3

174 12.12 BAPC1 RTANK9 1 3

175 12.14 BAPC21 RTAHK9 1 3

176 12.26 BAPC1 RTANK9 1 3

177 12.34 BAPCI RTANK9 1 3

178 12.38 BAPC1 RTANK9 1 3

179 12.39 BAPC1 RTANK9 1 3

180 13.21 BAPC1 RTANK9 1 3

181 13.24 BAPC21 RTANK9 1 3

182 24.43 BAPC1 RTANK9 1 3

183 25.53 BAPC1 RTANK9 1 3

184 4.52 BAPC21 RAPC5 3 3

185 7.42 BAPC21 RAPC5 3 3

186 7.56 BAPC21 RAPC5 3 3

187 8.05 BAPC21 RAPC5 3 3

188 8.23 BAPC21 RAPC5 3 3

189 8.37 BAPC21 RAPC5 3 3
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190 8.43 BAPC21 RAPC5 3 3

191 8.60 BAPC1 RAPC5 3 3

192 9.02 BAPC1 RAPC5 3 3

193 9.10 BAPCI RAPC5 3 3

194 9.20 BAPC1 RAPC5 3 3

195 9.20 BAPC1 RAPC5 3 3

196 9.22 BAPC1 RAPC5 3 3

197 9.24 BAPC1 RAPC5 3 3

198 9.32 BAPC1 RAPC5 3 3

199 9.40 BAPC1 RAPC5 3 3

200 9.41 BAPCI RAPC5 3 3

201 9.42 BAPC1 RAPC5 3 3

202 9.49 BAPCI RAPC5 3 3

203 9.50 BAPCI RAPC5 3 3

204 9.53 BAPC1 RAPC5 3 3

205 10.03 BAPC1 RAPC5 3 3

206 10.04 BAPC1 RAPC5 3 3

207 10.06 BAPC1 RAPC5 3 3

208 10.12 BAPC1 RAPC5 3 3

209 10.21 BAPC1 RAPC5 3 3

210 10.24 BAPC1 RAPC5 3 3

211 10.34 BAPCI RAPC5 i 3

212 10.36 BAPCI RAPC5 3 3

213 10.44 BAPC1 RAPC5 3 3

214 10.49 BAPC1 RAPC5 3 3

215 10.51 BAPC1 RAPC5 3 3

216 10.51 BAPC1 RAPC5 3 3

217 10.52 BAPC1 RAPC5 3 3

218 10.52 BAPC1 RAPC5 3 3

219 10.52 BAPC1 RAPC5 3 3

220 10.56 BAPCI RAPC5 3 3

221 10.57 BAPC1 RAPC5 3 3

222 10.57 BAPC1 RAPC5 3 3

223 10.58 BAPC1 RAPC5 3 3

224 10.59 BAPC1 RAPC5 3 3

225 10.60 BAPCI RAPC5 3 3

226 11.02 BAPC1 RAPC5 3 3

227 11.10 BAPC1 RAPC5 3 3

228 11.11 BAPC1 RAPC5 3 3

229 11.15 BAPC1 RAPC5 3 3

230 11.16 BAPC1 RAPC5 3 3

231 11.17 BAPC1 RAPC5 3 3

232 11.40 BAPC1 RAPC5 3 3

233 11.44 BAPCl RAPC5 3 3

234 11.60 BAPC1 RAPC5 3 3
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235 12.12 BAPC1 RAPC5 3 3

236 12.16 BAPCI RAPC5 3 3
237 12.17 BAPC1 RAPC5 3 3

238 12.26 BAPCI RAPC5 3 3

239 12.34 BAPC1 RAPC5 3 3

240 12.40 BAPCI RAPC5 3 3
241 12.42 BAPC1 RAPC5 3 3

242 12.44 BAPC21 RAPC5 3 3

Z43 12.45 BAPC1 RAPC5 3 3

244 12.46 BAPC21 RAPC5 3 3

245 12.48 BAPC1 RAPC5 3 3

246 12.50 BAPC1 RAPC5 3 3

247 12.53 BAPC1 RAPC5 3 3

248 12.55 BAPC1 RAPC5 3 3

249 12.60 BAPC21 RAPC5 3 3

250 13.03 BAPC21 RAPC5 3 3

251 13.03 BAPC1 RAPC5 3 3
252 13.10 BAPC21 RAPC5 3 3

253 13.21 BAPC21 RAPC5 3 3

254 13.22 BAPC21 RAPC5 3 3

255 13.24 BAPC21 RAPC5 3 3

256 13.25 BAPCI RAPC5 3 3

257 13.25 BAPC1 RAPC5 3 3

258 13.32 BAPC21 RAPC5 3 3

259 13.33 BAPCI RAPC5 3 3

260 13.33 BAPC1 RAPC5 3 3

261 13.35 BAPC1 RAPC5 3 3

262 13.40 BAPC1 RAPC5 3 3

263 13.42 BAPCI RAPC5 3 3

264 13.60 BAPC1 RAPC5 3 3

265 14.02 BAPC1 RAPC5 3 3

266 14.04 BAPC1 RAPC5 3 3

267 14.07 BAPC1 RAPC5 3 3

268 14.10 BAPCI RAPC5 3 3

269 14.10 BAPCI RAPC5 3 3

270 14.10 BAPC1 RAPC5 3 3

271 14.12 BAPC1 RAPC5 3 3

272 14.14 RAPC1 RAPC5 3 3

273 14.17 BAPC1 RAPC5 3 3
274 14.18 BAPC1 RAPC5 3 3

275 14.20 BAPC1 RAPC5 3 3

276 14.20 BAPC1 RAPC5 3 3

277 14.22 BAPC1 RAPC5 3 3

278 14.24 BAPC1 RAPC5 3 3

279 14.24 BAPC1 RAPC5 3 3
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280 14.26 BAPC1 RAPC5 3 3

281 14.27 BAPC21 RAPC5 3 3

282 14.28 BAPC1 RAPC5 3 3

283 14.29 BAPC1 RAPC5 3 3

284 14.32 BAPC1 RAPC5 3 3

285 14.40 BAPC1 RAPC5 3 3

286 14.58 BAPC1 RAPC5 3 3

287 14.58 BAPC1 RAPC5 3 3

288 14.60 BAPC1 RAPC5 3 3

289 15.05 BAPC1 RAPC5 3 3

290 15.12 BAPC1 RAPC5 3 3

291 15.12 BAPC1 RAPC5 3 3

292 15.15 BAPC21 RAPC5 3 3

293 15.22 BAPC1 RAPC5 3 3

294 16.24 BAPCl RAPC5 3 3

295 16.59 BAPCI RAPC5 3 3

296 16.59 BAPC1 RAPC5 3 3

297 17.29 BAPCl RAPC5 3 3

298 17.35 BAPC21 RAPC5 3 3

299 17.49 BAPC1 RAPC5 3 3

300 17.51 BAPC21 RAPC5 3 3

301 17.56 BAPC21 RAPC5 3 3

302 17.58 BAPCI RAPC5 3 3

303 17.59 BAPCI RAPC5 3 3

304 18.04 BAPC1 RAPC5 3 3

305 18.06 BAPCl RAPC5 3 3

306 18.11 BAPC21 RAPC5 3 3

307 18.12 BAPC1 RAPC5 3 3

308 18.12 BAPC21 RAPC5 3 3

309 18.21 BAPC21 RAPC5 3 3

310 18.25 BAPC21 RAPC5 3 3

311 18.27 BAPC1 RAPC5 3 3

312 18.32 BAPC1 RAPC5 3 3

313 18.41 BAPC21 RAPC5 3 3

314 19.20 BAPCl RAPC5 3 3

315 20.08 BAPCI RAPC5 3 3

316 20.24 BAPC1 RAPC5 3 3

317 20.34 BAPC1 RAPC5 3 3

318 20.39 BAPC1 RAPC5 3 3

319 20.43 BAPC1 RAPC5 3 3

320 21.01 BAPC1 RAPC5 3 3

321 21.03 BAPC1 RAPC5 3 3

322 21.08 BAPC1 RAPC5 3 3

323 21.10 BAPC1 RAPC5 3 3

324 21.14 BAPCI RAPC5 3 3
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325 21.18 BAPC1 RAPC5 3 3

326 21.23 BAPC21 RAPC5 3 3

327 21.24 BAPC1 RAPC5 3 3

328 21.54 BAPC1 RAPC5 3 3

329 22.12 BAPC1 RAPC5 3 3

330 22.17 BAPC1 RAPC5 3 3

331 22.23 BAPC1 RAPC5 3 3

332 23.42 BAPC1 RAPC5 3 3

333 24.03 BAPC1 RAPC5 3 3

334 2A.20 BAPCI RAPC5 3 3

335 24.26 BAPC1 RAPC5 3 3

336 24.48 BAPC1 RAPC5 3 3

337 24.59 BAPC1 RAPC5 3 3

338 25.00 BAPC1 RAPC5 3 3

339 25.11 BAPCI RAPC5 3 3

340 25.20 BAPC1 RAPC5 3 3

341 25.23 BAPC1 RAPC5 3 3

342 25.35 BAPCI RAPC5 3 3

343 25.41 BAPC1 RAPC5 3 3

344 26.07 BAPC1 RAPC5 3 3

345 27.18 BAPC1 RAPC5 3 3

346 27.46 BAPC1 RAPC5 3 3

347 27.49 BAPC1 RAPC5 3 3

348 28.26 BAPC1 RAPC5 3 3

349 12.07 BAPC21 RSLD11 4 3

350 13.45 BAPC1 RSLD11 4 3

351 5.49 BSLDR9 RTANK9 1 4

352 8.48 BSLDR9 RTANK9 1 4

353 8.56 BSLDR9 RTANK9 1 4

354 9.55 BSLDR9 RTANK9 1 4

355 11.20 BSLDR9 RTANK9 1 4

356 15.31 BSLDR9 RTANK9 1 4

357 17.09 BSLDR9 RTANK9 1 4

358 17.12 BSLDR9 RTANK9 1 4

759 17.29 BSLDR9 RTANK9 1 4

360 17.34 BSLDR9 RTANK9 1 4

361 17.54 BSLDR9 RTANK9 1 4

362 18.03 BSLDR9 RTANK9 1 4

363 18.07 BSLDR9 RTANK9 1 4

364 18.10 BSLDR9 RTANK9 1 4

365 18.19 BSLDR9 RTANK9 1 4

366 18.37 BSLDR9 RTANK9 1 4

367 20.12 BSLDR9 RTANK9 1 4

368 20.38 BSLDR9 RTANK9 1 4

369 21.38 BSLDR9 RTANK9 1 4
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370 22.17 BSLDR9 RTANK9 1 4

371 22.33 BSLDR9 RTANK9 1 4

372 22.41 BSLDR9 RTANK9 1 4

373 23.08 BSLDR9 RTANK9 1 4

374 23.24 BSLDR9 RTANK9 1 4

375 23.40 BSLDR9 RTANK9 1 4

376 23.46 BSLDR9 RTANK9 1 4

377 24.22 BSLDR9 RTANK9 1 4

378 24.32 BSLDR9 RTANK9 1 4

379 24.44 BSLDR9 RTANK9 1 4

380 25.10 BSLDR9 RTANK9 1 4

381 25.14 BSLDR9 RTANK9 1 4

382 25.29 BSLDR9 RTANK9 1 4

383 25.42 BSLDR9 RTANK9 1 4

384 26.00 BSLDR9 RTANK9 1 4

385 26.53 BSLDR9 RTANK9 1 4

386 27.03 BSLDR9 RTANK9 1 4

387 27.56 BSLDR9 RTANK9 1 4

388 28.08 BSLDR9 RTANK9 1 4

389 28.42 BSLDR9 RTANK9 1 4

390 28.52 BSLDR9 RTANK9 1 4

391 29.14 BSLDR9 RTANK9 1 4

2. Red casualties by Blue with COA2

OBS TIME TARGET FIRER TARGET FIRER

1 5.14 RTANK9 BTANK1 1 1

2 6.16 RTANK9 BTANKI 1 1

3 6.22 RTANK9 BTANK1 1 1

4 6.38 RTANK9 BTANK1 1 1

5 6.46 RTANK9 BTANK1 1 1

6 6.48 RTANK9 BTANK1 1 1
7 7.06 RTANK9 BTANK1 1 1

8 7.24 RTANK9 BTANK1 1 1

9 7.28 RTANK9 BTANK1 1 1

10 7.45 RTANK9 BTANK1 1 1

11 7.46 RTANK9 BTANK1 1 1

12 7.56 RTANK9 BTANK1 1 1

13 8.12 RTANK9 BTANK1 1 1

14 8.18 RTANK9 BTANK1 1 1

15 8.50 RTANK9 BTANK1 1 1
16 8.54 RTANK9 BTANK1 1 1
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17 9.03 RTANK9 BTANK111

18 9.06 RTANK9 BTANK111

19 9.10 RTANK9 BTANKI
20 9.14 RTANK9 BTANK1

21 9.14 RTANK9 BTANK111
22 9.26 RTANK9 BTANK111
23 9.38 RTANK9 BTANiK111

24 9.44 RTANK9 BTANK.1

25 9.44 RTANK9 BTANK111

26 9.44 RTANK9 BTANK111

27 9.44 RTANK9 BTANK111

28 9.46 RTANK9 BTANK111

29 9 .46 RTANK9 BTANK111
50 9.55 RTANK9 BTANK111
31 9.60 RTANK9 BTA1JK1
32 10.04 RTANK9 BTANK111
33 10.12 RTANK9 ETANKI11
34 10 14 RTANK9 BTANK111
35 10.14 RTANK9 BTANK111
36 10.16 RTANK9 BTANKi 1
37 10.18 RTAIIK9 BTANK111
38 10.20 RTANK9 BIANK1
39 10.20 RTANK9 BTANK111
40 10.21 RTANK9 BTANK1
41 10.24 RTANK9 BTANK1
42 10.28 RTANK9 BTANK111

43 10.32 RTANK9 BTANK1

44 10.34 RTAHK9 BTANK111
45 10.34 RTANK9 BTANK11
46 10.34 RTANK9 BTANK111

47 10.36 RTANK9 BTANK111

48 10.38 RTANK9 BTANK111

49 10.38 RTANK9 BTANK111
50 10.46 RTANK9 BTANK111
51 10.48 RTANK9 BTANK111

52 10.49 RTANK9 BTANK111
53 10.50 RTANK9 BTANK111

54 10.54 RTAIJK9 BTANK111

55 10.55 RTANK9 BTANK111

56 10.58 RTANK9 BTANK111

57 11.08 RTANK9 BTANK111

58 11.10 RTANK9 BTANK111
59 11.14 RTANK9 BTANK111

60 11.20 RTANK9 BTANK111

61 11.22 RTANK9 BTANK111
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62 11.22 RTANK9 BTANK111

63 11.28 RTANK9 BTANK111

64 11.32 RTANK9 BTANK111

65 11.36 RTANK9 BTANK1
66 11.38 RTANK9 BTANK111
67 11.49 RTANK9 BTANK111

68 12.01 RTANK9 BTANK111

69 12.12 RTANK9 BTANKI11

70 12.13 RTANK9 BTANK111

71 12.14 RTANK9 BTANK1

72 12.16 RTANK9 BTAIJK111

73 12.16 RTANK9 BTANK111

74 12.16 RTANK9 BTANK111

75 12.17 RTANK9 BTAIJK111

76 12.18 RTANK9 BTANIK111

77 12.18 RTANK9 BTANK1

78 12.20 RTANK9 BTANK111

79 12.33 RTANK9 BTANK111

80 12.33 RTANK9 BTANK111

81 12.45 RTANK9 BTANK111

82 12.48 PTAHK9 BTANK111

83 12.52 RTANK9 BTANK111

84 13.06 RTANK9 BTANK111

85 13.10 RTANK9 BTANK111

86 13.23 RTANK9 BTANK111

87 13.24 RTANK9 BTANK111

88 13.24 RTANK9 BTANK111

89 13.28 RTANK9 BTANK111

90 13.28 RTANK9 BTANK1

;P1 13.30 RTANK9 BTANK111
92 13.30 RTANK9 BTAtIK111

93 13.49 RTANK9 BTANK111

94 13.52 RTANK9 BTANK111

95 ]3.54 RTANK9 BTANK111

96 13.54 RTAN~K9 BTANK111

97 13.54 RTANK9 BTANK111

98 13.54 RTANK9 BTANK111

99 13.54 RTANK9 BTANK111

100 14.00 RTANK9 BTANK111

101 14.02 RTANK9 BTANK111

102 14.08 RTANK9 BTANK111

103 14.11 RTANK9 BTANK1

104 14.21 RTANK9 BTANJK111

105 14.25 RTANK9 BTANK1

106 14.34 RTANK9 BTANK111
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107 14.38 RTANK9 BTANK1 1 1
108 14.40 RTANK9 BTANK1 1 1
109 15.22 RTANK9 BTANK1 1 1

110 15.45 RTANK9 BTANK1 1 1

111 15.45 RTANK9 BTANKI 1 1
112 16.11 RTANK9 BTANK1 1 1

113 16.14 RTANK9 BTANK1 1 1
114 16.21 RTANK9 BTANK1 1 1
115 16.35 RTANK9 BTANKI 1 1

116 16.41 RTANK9 BTANK1 1 1
117 16.47 RTANK9 BTANK1 1 1
118 16.47 RTANK9 BTANK1 1 1
119 16.58 RTANK9 BTANK1 1 1

120 17.00 RTANK9 BTANK1 1 1
121 17.14 RTANK9 BTANK11
122 17.14 RTANK9 BTANKI 1 1
123 17.18 RTANK9 BTANK1 1 1
124 17.25 RTANK9 BTANKI 1 1
125 17.30 RTANK9 BTANK1 1 1
126 17.30 RTANK9 BTANKI 1 1
127 17 .31 RTANK9 BTANK1 1 1

128 17.55 RTANK9 BTANK1 1 1
129 18.07 RTANK9 BTANK1 1 1
130 19.17 RTANK9 BTANK1 1 1

131 19.38 RTANK9 BTANK1 1 1

132 20.03 RTANK9 BTANK1 1 1
133 20.05 RTANK9 BTANK1 1 1
134 20.05 RTANK9 BTANK1 1 1

135 20.39 RTANK9 BTANK1 1 1
136 20.57 RTANK9 BTANK1 1 1
137 20.57 RTANK9 BTANK1 1 1

138 20.57 RTANK9 BTANK1 1 1
139 20.57 RTANK9 BTANK1 1 1
140 20.59 RTANK9 BTANK1 1 1

141 22.13 RTANK9 BTANK1 1 1
142 22.13 RTANK9 BTANKI 1 1

143 11.31 RTANK9 BAPCI 1 3
144 11.41 RTANK9 BAPC1 1 3
145 12.04 RTANK9 BAPC1 1 3

146 12.22 RTANK9 BAPC1 1 3
147 12.38 RTANK9 BAPC1 1 3
148 12.42 RTANK9 BAPC1 1 3

149 13.29 RTANK9 BAPC1 1 3

150 13.55 RTANK9 BAPC1 1 3

151 13.57 RTANK9 BAPC1 1 3



152 14.01 RTANK9 BAPC1 1 3

153 14.03 RTANK9 BAPC1 1 3

154 14.05 RTANK9 BAPC1 1 3

155 14.07 RTANK9 BAPC1 1 3

156 14.16 RTANK9 BAPC1 1 3

157 14.20 RTANK9 BAPC1 1 3

158 14.32 RTANK9 BAPC1 1 3

159 15.45 RTANK9 BAPC1 1 3

160 16.12 RTANK9 BAPC1 1 3

161 16.23 RTANK9 BAPC1 1 3

162 16.52 RTANK9 BAPC1 1 3

163 16.53 RTANK9 BAPC1 1 3

164 17.22 RTANK9 BAPC1 1 3

165 17.49 RTANK9 BAPC1 1 3

166 17.51 RTANK9 BAPCI 1 3

167 17.55 RTANK9 BAPC1 1 3

168 17.56 RTANK9 BAPCI 1 3

169 18.01 RTANK9 BAPC1 1 3

170 18.02 RTANK9 BAPCI 1 3

171 18.05 RTANK9 BAPC1 1 3

172 18.05 RTANK9 BAPC1 1 3

173 18.07 RTANK9 BAPC1 1 3

174 18.09 RTANK9 BAPCI 1 3

175 18.17 RTANK9 BAPC1 1 3

176 18.18 RTANK9 BAPC1 1 3

177 18.24 RTANK9 BAPC1 1 3

178 18.24 RTANK9 BAPC1 1 3

179 18.24 RTANK9 BAPC1 1 3

180 18.32 RTANK9 BAPC1 1 3

181 18.34 RTANK9 BAPC1 1 3

182 18.38 RTANK9 BAPC1 1 3

183 18.56 RTANK9 BAPC1 1 3

184 19.05 RTANK9 BAPC1 1 3

185 19.06 RTANK9 BAPC1 1 3

186 19.21 RTANK9 BAPC1 1 3

187 19.24 RTANK9 BAPC1 1 3

188 19.32 RTANK9 BAPC1 1 3

189 19.33 RTANK9 BAPC1 1 3

190 20.07 RTANK9 BAPC1 1 3

191 20.11 RTANK9 BAPC1 1 3

192 20.27 RTANK9 BAPC1 1 3

193 20.52 RTANK9 BAPC1 1 3

194 20.53 RTANK9 BAPC1 1 3

195 20.54 RTANK9 BAPC1 1 3

196 21.01 RTANK9 BAPCI 1 3
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197 21.31 RTANK9 BAPC1 1 3

198 21.31 RTANK9 BAPC1 1 3

199 21.35 RTANK9 BAPC1 1 3

200 21.57 RTANK9 BAPC1 1 3

201 22.11 RTANK9 BAPC1 1 3

202 22.24 RTANK9 BAPC1 1 3

203 22.32 RTANK9 BAPC1 1 3

204 22.35 RTANK9 BAPC1 1 3

205 22.41 RTANK9 BAPCI 1 3

206 23.17 RTANK9 BAPC1 1 3

207 23.18 RTANK9 BAPC1 1 3

208 23.27 RTANK9 BAPC1 1 3

209 23.44 RTANK9 BAPC1 1 3

210 23.52 RTANK9 BAPC1 1 3

211 24.22 RTANK9 BAPC1 1 3

212 24.45 RTANK9 BAPC1 1 3

213 24.58 RTANK9 BAPC1 1 3

214 25.03 RTANK9 BAPCI 1 3

215 25.06 RTANK9 BAPC1 1 3

216 25.07 RTANK9 BAPCI 1 3

217 25.13 RTANK9 BAPC1 1 3

218 25.22 RTANK9 BAPC1 1 3

219 25,25 RTANK9 BAPCl 1 3

220 25.33 RTANK9 BAPCI 1 3

221 25.59 RTANK9 BAPCI 1 3

222 26.02 RTANK9 BAPC1 1 3

223 26.15 RTANK9 BAPCI 1 3

224 26.41 RTANK9 BAPC1 1 3

225 26.45 RTANK9 BAPC1 1 3

226 26.58 RTANK9 BAPC1 1 3

227 26.58 RTANK9 BAPCI 1 3

228 27.27 RTANK9 BAPC1 1 3

229 17.06 RTANK9 BSLDR9 1 4

230 17.13 RTANK9 BSLDR9 1 4

231 19.40 RTANK9 BSLDR9 1 4

232 23.18 RTANK9 BSLDR9 1 4

233 23.22 RTANK9 BSLDR9 1 4

234 5.03 RAPC5 BTANK1 3 1

235 5.12 RAPC5 BTANKI 3 1
236 5.12 RAPC5 BTANK1 3 1

237 5.1b RAPC5 BTANK1 3 1

238 5.32 RAPC5 BTANKI 3 1

239 5.46 RAPC5 BTANK1 3 1

240 5.57 RAPC5 BTANK1 3 1

241 6.08 RAPC5 BTANK1 3 1
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242 6.16 RAPC5 BTANKI 3 1

243 7.08 RAPC5 BTANK1 3 1

244 7.55 RAPC5 BTANKI 3 1

245 8.15 RAPC5 BTANKI 3 1

246 8.41 RAPC5 BTANK1 3 1

247 9.13 RAPC5 BTANK1 3 1

248 9.15 RAPC5 BTANK1 3 1

249 9.15 RAPC5 BTANKI 3 1

250 9.19 RAPC5 BTANK1 3 1

251 9.38 RAPC5 BTANK1 3 1

252 9.38 RAPC5 BTANKI 3 1

253 9.45 RAPC5 BTANK1 3 1

254 9.51 RAPC5 BTANK1 3 1

255 10.04 RAPC5 BTArKI 3 1

256 10.05 RAPC5 BTANK1 3 1

257 10.05 RAPC5 BTANKI 3 1

258 10.07 RAPC5 BTANKI 3 1

259 10.07 RAPC5 BTANK1 3 1

260 10.09 RAPC5 BTANKI 3 1

261 10.17 RAPC5 BTAIIK1 3 1

262 10.20 RAPC5 BTANKI 3 1

263 10.47 RAPC5 BTANK' 3 1

264 10.50 RAPC5 BTANKI 3 1

265 10.51 RAPC5 BTANKI 3 1

266 10.51 RAPC5 BTANK1 3 1

267 10.57 RAPC5 BTANK1 3 1

268 11.08 RAPC5 BTANK1 3 1

269 11.19 RAPC5 BTANK1 3 1

270 11.23 RAPC5 BTANKI 3 1

271 11.37 RAPC5 BTANK1 3 1

272 12.03 RAPC5 BTANKI 3 1

273 12.03 RAPC5 BTANK1 3 1

274 12.09 RAPC5 BTANKI 3 1

275 12.23 RAPC5 BTANK1 3 1

276 12.23 RAPC5 BTANKI 3 1

277 12.27 RAPC5 BTANK1 3 1

278 12.44 RAPC5 BTANK1 3 1

279 12.46 RAPC5 BTANKI 3 1

280 12.46 RAPC5 BTANK1 3 1

281 13.24 RAPC5 BTANKI 3 1

282 13.26 RAPC5 BTANK1 3 1

283 13.30 RAPC5 BTANK1 3 1

284 13.34 RAPC5 BTANK1 3 1

285 13.36 RAPC5 BTANK1 3 1

286 13.40 RAPC5 BTANKI 3 1
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287 13.50 RAPC5 BTANK1 3 1
288 14.00 RAPC5 BTANKI 3 1
289 14.39 RAPC5 BTANKI 3 1
290 14.44 RAPC5 BTANK1 3 1
291 14.50 RAPC5 BTANK1 3 1
292 14.58 RAPC5 BTANK1 3 1
293 14.58 RAPC5 BTANK1 3 1
294 15.08 RAPC5 BTANKI 3 1
295 15.12 RAPC5 BTANKI 3 1
296 15.14 RAPC5 BTANKI 3 1
297 15.33 RAPC5 BTANK1 3 1
298 16.11 RAPC5 BTANK1 3 1
299 16.14 RAPC5 BTANKI 3 1
300 16.16 RAPC5 BTANK1 3 1
301 16.40 RAPC5 BTANK1 3 1
302 16.56 RAPC5 BTANKI 3 1
303 17.02 RAPC5 BTANK1 3 1
304 17.12 RAPC5 BTANKI 3 1
305 17.2C RAPC5 BTANK1 3 1
306 18,09 RAPC5 BTANKI 3 1
307 18.44 RAPC5 BTANK1 3 1
308 18.50 RAPC5 BTANKI 3 1
309 19.54 RAPC5 BTANKI 3 1
310 21.47 RAPC5 BTANKI 3 1
311 25.44 RAPC5 BTANKI 3 1
312 9.14 RAPC5 BAPC1 3 3
313 9.14 RAPC5 BAPCI 3 3
314 9.16 RAPC5 BAPC1 3 3
315 10.11 RAPC5 BAPCI 3 3
316 10.16 RAPC5 BAPCI 3 3
317 10.26 RAPC5 BAPC1 3 3
318 10.27 RAPC5 BAPCI 3 3
319 10.33 RAPC5 BAPC1 3 3
320 10.37 RAPC5 BAPCI 3 3
321 10.41 RAPC5 BAPC1 3 3
322 10.41 RAPC5 BAPCI 3 3
323 10.43 RAPC5 BAPC1 3 3
324 10.46 RAPC5 BAPC1 3 3
325 10.46 RAPC5 BAPCI 3 3
326 10.47 RAPC5 BAPC1 3 3
327 10.50 RAPC5 BAPCI 3 3
328 10.50 RAPC5 BAPC1 3 3
329 10.50 RAPC5 BAPC1 3 3
330 10.50 RAPC5 BAPC1 3 3
331 10.52 RAPC5 BAPC1 3 3
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332 10.52 RAPC5 BAPC1 3 3

333 10.53 RAPC5 BAPCI 3 3

334 10.55 RAPC5 BAPC1 3 3

335 11.01 RAPC5 BAPC1 3 3

336 11.01 RAPC5 BAPC1 3 3

337 11.03 RAPC5 BAPCI 3 3

338 11.08 RAPC5 BAPC1 3 3

339 11.09 RAPC5 BAPCI 3 3

340 11.09 RAPC5 BAPC1 3 3

341 11.10 RAPC5 BAPC1 3 3

342 11.10 RAPC5 BAPCI 3 3

343 11.13 RAPC5 BAPCI 3 3

344 11.14 RAPC5 BAPC1 3 3

345 11.14 RAPC5 BAPC1 3 3

346 11.32 RAPC5 BAPC1 3 3

347 11.34 RAPC5 BAPCI 3 3

348 12.04 RAPC5 BAPC1 3 3

349 12.09 RAPC5 BAPC1 3 3

350 12.12 RAPC5 BAPC1 3 3

351 12.12 RAPC5 BAPC1 3 3

352 12.19 RAPC5 BAPCI 3 3

353 12.19 RAPC5 BAPC1 3 3

354 12.23 RAPC5 BAPC1 3 3

355 12.24 RAPC5 BAPCI 3 3

356 12.36 RAPC5 BAPC1 3 3

357 12.41 RAPC5 BAPCI 3 3

358 12.59 RAPC5 BAPC1 3 3

359 13.15 RAPC5 BAPC1 3 3

360 13.20 RAPC5 BAPCI 3 3

361 13.21 RAPC5 BAPC1 3 3

362 13.22 RAPC5 BAPC1 3 3

363 13.22 RAPC5 BAPC1 3 3

364 13.26 RAPC5 BAPCI 3 3

365 13.28 RAPC5 BAPC1 3 3

366 13.30 RAPC5 BAPC1 3 3

367 13.34 RAPC5 BAPC1 3 3

368 13.37 RAPC5 BAPC1 3 3

369 13.42 RAPC5 BAPC1 3 3

370 13.42 RAPC5 BAPC1 3 3

371 13.52 RAPC5 BAPC1 3 3

372 13.56 RAPC5 BAPCI 3 3

373 13.58 RAPC5 BAPC1 3 3

374 14.02 RAPC5 BAPC1 3 3

375 14.03 RAPC5 BAPC1 3 3

376 14.07 RAPC5 BAPC1 3 3
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377 14.08 RAPC5 BAPC1 3 3
378 14.10 RAPC5 BAPC1 3 3
379 14.12 RAPC5 BAPC1 3 3
380 14.14 RAPC5 BAPC1 3 3
381 14.15 RAPC5 BAPC1 3 3
382 14.16 RAPC5 BAPC1 3 3
383 14.16 RAPC5 BAPCI 3 3
384 14.16 RAPC5 BAPCI 3 3
385 14.16 RAPC5 BAPCI 3 3
386 14.18 RAPC5 BAPC1 3 3
387 14.19 RAPC5 BAPCI 3 3
388 14.21 RAPC5 BAPC1 3 3
389 14.25 RAPC5 BAPC1 3 3
390 14.27 RAPC5 BAPCI 3 3
391 14.28 RAPC5 BAPC1 3 3
392 14.29 RAPC5 BAPCI 3 3
393 14.40 RAPC5 BAPCI 3 3
394 14.50 RAPC5 BAPC1 3 3
395 14.51 RAPC5 BAPC1 3 3
396 14.52 RAPC5 BAPCI 3 3
397 14.52 RAPC5 BAPC1 3 3
398 14.56 RAPC5 BAPC1 3 3
399 15.03 RAPC5 BAPC1 3 3
400 15.04 RAPC5 BAPC1 3 3
401 15.07 RAPC5 BAPCI 3 3
402 15.11 RAPC5 BAPC1 3 3
403 15.44 RAPC5 BAPC1 3 3
404 15.55 RAPC5 BAPC1 3 3
405 16.34 RAPC5 BAPC1 3 3
406 16.34 RAPC5 BAPC1 3 3
407 16.47 RAPC5 BAPCI 3 3
408 16.57 RAPC5 BAPCI 3 3
409 17.04 RAPC5 BAPC1 3 3
410 17.26 RAPC5 BAPC1 3 3
411 17.31 RAPC5 BAPC1 3 3
412 17.31 RAPC5 BAPC1 3 3
413 17.36 RAPC5 BAPC1 3 3
414 17.38 RAPC5 BAPC1 3 3
415 17.41 RAPC5 BAPC1 3 3
416 17.42 RAPC5 BAPC1 3 3
417 17.45 RAPC5 BAPC1 3 3
418 17.48 RAPC5 BAPCI 3 3
419 18.02 RAPC5 BAPCI 3 3
420 18.03 RAPC5 BAPC1 3 3
421 18.09 RAPC5 BAPC1 3 3
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422 18.14 RAPC5 BAPC1 3 3

423 18.29 RAPC5 BAPC1 3 3

424 18.34 RAPC5 BAPC1 3 3

425 18.36 RAPC5 BAPC1 3 3

426 18.45 RAPC5 BAPC1 3 3

427 18.48 RAPC5 BAPC1 3 3

428 18.51 RAPC5 BAPC1 3 3

429 19.08 RAPC5 BAPCI 3 3

430 19.11 RAPC5 BAPC1 3 3

431 19.23 RAPC5 BAPC1 3 3

432 19.23 RAPC5 BAPC1 3 3

433 19.24 RAPC5 BAPC1 3 3

434 19.29 RAPC5 BAPCI 3 3

435 19.37 RAPC5 BAPC1 3 3

436 19.37 RAPC5 BAPC1 3 3

437 19.46 RAPC5 BAPC1 3 3

438 19.58 RAPC5 BAPC1 3 3

439 19.60 RAPC5 BAPC1 3 3

440 20.02 RAPC5 BAPCI 3 3

441 20.09 RAPC5 BAPCI 3 3

442 20.26 RAPC5 BAPCI 3 3

443 20.41 RAPC5 BAPC1 3 3

444 20.46 RAPC5 BAPCI 3 3

445 20.52 RAPC5 BAPC1 3 3

446 20.54 RAPC5 BAPC1 3 3

447 20.55 RAPC5 BAPCI 3 3

448 20.56 RAPC5 BAPC1 3 3

449 20.58 RAPC5 BAPC1 3 3

450 20.59 RAPC5 BAPC1 3 3

451 21.04 RAPC5 BAPCI 3 3

452 21.05 RAPC5 BAPC1 3 3

453 21.08 RAPC5 BAPC1 3 3

454 21.10 RAPC5 BAPC1 3 3

455 21.12 RAPC5 BAPC1 3 3

456 21.15 RAPC5 BAPC1 3 3

457 21.20 RAPC5 BAPC1 3 3

458 21.20 RAPC5 BAPC1 3 3

459 21.23 RAPC5 BAPC1 3 3

460 21.33 RAPC5 BAPC1 3 3

461 21.45 RAPC5 BAPC1 3 3

462 21.48 RAPC5 BAPC1 3 3

463 21.51 RAPC5 BAPC1 3 3

464 22.07 RAPC5 BAPC1 3 3

465 22.42 RAPC5 BAPC1 3 3

466 22.58 RAPC5 BAPC1 3 3
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467 23.08 RAPC5 BAPC1 3 3
468 23.41 RAPC5 BAPCI 3 3

469 23.43 RAPC5 BAPC1 3 3
470 23.55 RAPC5 BAPC1 3 3

471 24.13 RAPC5 BAPC1 3 3
472 24.28 RAPC5 BAPC1 3 3

473 24.35 RAPC5 BAPC1 3 3

474 24.48 RAPC5 BAPC1 3 3
475 24.54 RAPC5 BAPC1 3 3

476 25.02 RAPC5 BAPC1 3 3

477 25.29 RAPC5 BAPC1 3 3
478 25.37 RAPC5 BAPCI 3 3

479 26.18 RAPC5 BAPCI 3 3
480 26.41 RAPC5 BAPC1 3 3

481 27.46 RAPC5 BAPCI 3 3

482 20.37 RAPC5 BSLDR9 3 4

483 29.07 RAPC5 BSLDR9 3 4

484 12.24 RSLD11 BTANK1 4 1

485 13.27 RSLD11 BTANK1 4 1

486 13.45 RSLD11 BTANK1 4 1

487 13.47 RSLD11 BTANKI 4 1
488 14.55 RSLD11 BTANKI 4 1

489 15.31 RSLD11 BTANKI 4 1
490 15.34 RSLD11 BTANK1 4 1

491 15.34 RSLD11 BTANKI 4 1
492 15.40 RSLD11 BTANK1 4 1

493 15.43 RSLD11 BTANKI 4 1

494 16.17 RSLD11 BTANK1 4 1

495 16.45 RSLD11 BTANKI 4 1
496 16.46 RSLD11 BTANKI 4 1

497 17.08 RSLDI1 BTANKI 4 1
498 17.09 RSLD11 BTANKI 4 1

499 17.22 RSLDII BTANKI 4 1
500 17.26 RSLD11 BTANKI 4 1

501 17.32 RSLD11 BTANK1 4 1

502 17.35 RSLD11 BTANKI 4 1
503 17.46 RSLD11 BTANK1 4 1

504 17.50 RSLD11 BTANK1 4 1

505 17.55 RSLD11 BTANK1 4 1

506 18.27 RSLD11 BTANK1 4 1

507 18.33 RSLD11 BTANK1 4 1

508 19.09 RSLD11 BTANK1 4 1
509 19.37 RSLD11 BTANK1 4 1

510 21.38 RSLD1I BTANK1 4 1
511 21.55 RSLD11 BTANK1 4 1
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512 21.55 RSLDI1 BTANKI 4 1

513 22.11 RSLD11 BTANKI 4 1

514 22.56 RSLD11 BTANK1 4 1

515 13.39 RSLD11 BAPCI 4 3

516 13.46 RSLD11 BAPC. 4 3

517 14.14 RSLD11 BAPC1 4 3

518 14.31 RSLD11 BAPC1 4 3

519 17.22 RSLD11 BAPC1 4 3
520 17.28 RSLD11 BAPC1 4 3

521 18.31 RSLD11 BAPC1 4 3

522 18.37 RSLD11 BAPC1 4 3

523 18.59 RSLD11 BAF;I 4 3

524 20.46 RSLD11 BAPC1 4 3

525 21.01 RSLD11 BAPC1 4 3

526 3.49 RSLD11 BSLDR9 4 4

527 3.59 RSLD11 BSLDR9 4 4

528 4.01 RSLD11 BSLDR9 4 4

529 4.28 RSLD11 BSLDR9 4 4

530 4.44 RSLD11 BSLDR9 4 4

531 4.49 RSLD11 BSLDR9 4 4

532 5.15 RSLD11 BSLDR9 4 4

533 5.17 RSLD11 BSLDR9 4 4

534 5.56 RSLD11 BSLDR9 4 4

535 6.15 RSLD11 BSLDR9 4 4

536 10.42 RSLD11 BSLDR9 4 4

537 11.21 RSLD11 BSLDR9 4 4

538 11.46 RSLD11 BSLDR9 4 4

539 11.54 RSLD11 BSLDR9 4 4

540 12.06 RSLD11 BSLDR9 4 4

541 12.22 RSLD11 BSLDR9 4 4

542 12.40 RSLD11 BSLDR9 4 4

543 12.54 RSLD11 BSLDR9 4 4

544 13.02 RSLD11 BSLDR9 4 4

545 21.31 RSLD11 BSLDR9 4 4

546 21.55 RSLD11 BSLDR9 4 4

547 23.47 RSLD11 BSLDR9 4 4

548 24.07 RSLD11 BSLDR9 4 4

549 28.24 RSLD11 BSLDR9 4 4

550 28.38 RSLDI1 BSLDR9 4 4

551 29.15 RSLD11 BSLDR9 4 4
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APPENDIX 1. THE JAN US SYSTEM DATA

THEL J:\NL'S(.I) ORIGINAL DATA FOR COA"2

BLUE WEAPON CASUALTY RED WEAPON PIPERS

9.14 OP I BLUE BTANKI 332..9 201.5 1 131 RED RAPOS '02.9 20.7 0.18 MISSILE-I

10.10 oP 3 BLUE STANKI 302.9 231.5 1 1311 RED RARUS 3102.9 201.7 0.14 104-

1 C52 0 58 RL-E BAPd 20.1 1'. 1 128 PE2 44455 Z-5.0 :. A 4:;-1~-

13.59 :F bS ?WE ?p440 2'4.9 :08.3 1 154 040 QAPC5 2'5.6 2.1 380 'Ch.-

11.20 OP 80 ELKSE 804339 !C4.4 200.6 1 06 RED R4.49K !C019 207.0 1.50, 4p Z.0 1

1:0 F 71 ELKS PAP71 Z-4.8 i'3.5 1 146 PED P455 '- i 27. 30 -7:4-

:2.2 72 EW-E EAPC1 702.8 201.7 1 RE 040 A\K0 Z0.2 204 7 -AlK

0239 A 11 B-E 374941 -02,9 017 1 37 343 RrNK- 07. 2 0.-7 %K P125

321.40 :;P 2 L.E ETANKI 2040 1"0.3 1 :47 C2 PA hS 05. 22. 3.08 0L-

12.4 2 1 2l OE e~rARI 2' 100.4 1 i:8 p40 RA4-75 205.6 221 3.07 ":;,:E-1

:2.414 :F 52 BLWE 85721' 204.6 109.31 1 :5 -4 PA-05 -1'2.3 737,0 2 4 MU 41

12.55 :F o EW E PAPCl 205.0 108.3 1 :1 RED PA4475 205 o 2c0 3.713 U0E

:".It -F iR SER 3'ANK1 205.3 I0. 1 ~ 02 D P-0 R<5 2'5.8 202-1 3.40 :74-

:: 57 E--E B-PO: :14. 1001 1 130 04 P4,-,5 2 Z5. 2720 229 :-E-1

102-,2 P.E 37ANKl Z-4-2 :''s I 5 !so LED 7 05 : 20. 1.14 M:;S:LE-I

14.0 i4 10 EE Sr'NKI 204.4 107.5 12 453 34455 2'S.7 2031 .81 mU0144E-1

:4I1 Z; 70 BL-UE :54? C1 204.2102 1 S :I RAOP-5 20., 23.9 !,05 1U E-1

A- A 66 SLUE RAROI :14.1 :039.3 1 :7 4 470 5 'IS320. 33

i 5 A 9 ELt-E EW\ K1 2'4.2 :-0.3 1 7 447 R-) AFOS :05.6 2.3 3.0 M100144-1

15.76 clP 4 ELIE ?ANKI 20 4.8 108.7 1 146 043 554 26 22. 3.58 1004;:E-1

15.15 OP 50 EW E EAO 74.4 1'8.2' 1 107 REO EAPC5 20: 0. .72 MlUOLE-1

15. 18 OP i7 EW-E STANK1 I 203.0 231.6 1 317 RE40 PTAKO 003.0 202.2 C.'s TANK 0905

15-D OP 19 21L;E 87ANK1 0. 199.6 1 142 442) 34005 2032 007 0.86 !170LE-1

bO00 OPF 15 OWE ETANKI 01. 231.1 I 36 447l Q%4949 !30.8 212 0.23 '494 Z oS

16.13 ZA 13 ES-E S74NK1 303.0 24.1.5 1 22 P43 0>94.9 3321.9 715 0.12 >94'90

1,50 rFp to ELI BAPCI 204.4 108.7 1 142' RED) PAdCS 203.3 1'' 5 1.32 S L-

17.17 :,P 16 OW-E ETAN KI 0038 210.0 1 22 -0 P'9K' !0.1 2i Z 1.7 >N" '.O

8.2 :F 64 EW-E erUCI '. 108.0 1 14. 443 P4475 20o.2 231.8 0.08 -:0314E-I

3 1 12 ELIE E'ANK1 206 :7.9 1 143 043) PAPC5 205.0 201.3 3-5 M: L1

!8 17 F4 78s EWE E04 O 202.0 199.5 1 16 '43 PTANK9 2.3 2.o 1.16 AR 0, I

0, a OP LEE 8>941I 204.1 100.4 1 151 p4 ED 47 200.1 1.Q5 1.35 OL-

23.1 2P- 79 444 4>09 Z33 200.9 1 07 RED 3'ANK9 .00.1 20:.: 0.311 LT A3MC7
0

2.0 OP 62 W U'1 29. 0. 150 R40 84475 2 -. 31.6 08 N0S1ILE-1

21.1 A 8 9-,E EAP(0I Z14.0 119.8 1 120 P-0 3475s :1S.? 202.4 3..10 M:U0LE-1

2217 :A b9 EW E BAPd 05, 107.4 1 1302 0E3 34475 216.0 100.7 2.9 LT 449032

270 4 77 BLUE BO;LOR9 258 100.3 1 0 RED R74949 205.6 0. 1.04 A N
27.56 OP 76 BLU BOR 9. 0. ROD 07AN99 25 0. 0.02 LT APMORI

6.16 OP 7 BLUE 874941 310.1 206 1 145 RED RPC~S 310.4 002.5 1.t5 MISSILE-I

7 56 OP 54 BLUE BAPC.OL 309.9 201 1 IS-, 040 RPS 010.1 2: 1 1.02 LT APPOPO

8.55 OP 5 BLUE B-ANKI '009 204 1 21 RED P74949 010.1 217 1.34 TANK ONDS

B.63 OP 55 BLUE SAP01 205.1 108.1 1 14.1 RO RP45 2'5.4 2.1 30-S MUOSILE-1

9.16 OP I BLUE BlANK! 3 02.9 201.5 1 131 RED RAPCS 302.9 217 0.18 MISSILE-1

9.49 OP SS BLUE BAPCI 295.1 198.1 1 141 RED P45 254 3.S' MISS1LE-I

C.S F 80 ELA B0;LOR9 3109.4 200.6 1 21 RED P74949 310.1 214 1-6 AP Q90 1

10.11 OP 3 BLUE BTANKI 002.9 203.5 1 0? RED 974949 303.3 2229 1.43 TANK PNDS

10.24 OP 65 BLUE BAPOI 205.0 333.3 1 140 RED EAPOS 2'5.0 202.0 3.'3 MISSILE-I

10.57 OP 71 BLUE BAPC1 294.9 198.2 1 40. RO RP40 2'S.5 201.9 3.74 MIZZLE-I

11.26 OP 11 BLUE BTANKI 303.1 231.4 1 127 RED RPCS0 3102.9 201.5 0.20 MISSILE-I

11.60 OF 60 BLUJE BAPCI 295. 1-I8.0 1 140 RED R3455 20.4 '11.7 3.90 MISL-1

12.16 OP 61 BLUE EAPCI 204.2 119.2 I 131 QED PAPOS 2-S.8 201.0 3.08 M:;>LE-l
12.37 OP 19 BLUE BTANKI 204.4 l'B.3 1 144 ROD PAPC5 2-2.4 201.1 0.46 M;U7ILE-I

12.38 Op 72 BLUE 84401 303.1 202.0 I 22i ROD R'KI 303.2 232.3 0.316 TANK 0955-

12.46 OP 14 BLuE S'A41 310.0 100.6 1 6 P50 970940Q 010.1 231.5 0.00 TANK O905

12.60 OP 52 BLJE BAPC2I 294.6 19q.4 1 129 340 RAPC5 2 -.? 23.1 0.04 MISSILE-I
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114 CF : ?LUE , 5.KI 1 :' 4. .A 1 14 Sr. s P oscAs :05.6 :OZ.. In I IZL

1.: SF : SLE STANK 1 :0-4: :25 i-. 1 : RED POOCs : 7. Z''. 1.81 1:s:IE-1I

I1I..5 SF S7 E,>.E BAPCI i42 10. z 155 1~ RAPU5 : 4 :.S !_:~z>E- I

10.0'7 CF 10 E5- EE 5?4 N4 I :o-,.4 100.0p 1: 05 1~ s2c : ^~ ::o1 >03 !

14.07 CF 70 SL 5 S AP 1c :04 .: I's.2 1 1.q xD2 p40 :05. Z16 2 0 1.4 !.14 -i-

.4.1 FLF SAP, LS 8 1 :0.3 :s.0 1 12s -s PAP225 Z .6 : 3:. 4 0A :;"ZSLE-1
.4. 4 Sl F ,8 B. 45 241 A! I 2! 'D 545 :s: s.1 3, 0SS

14.47 S F 18 S!.1 STANKI 0 4*Q 3202 1 140 2ED 5445 :5. :31.4 :o

1524. c S 4 B0,E 5-"K1 :,-'.: 1.! I o: CPO PAPOS :'. o .61 -22:L-1

15si: OF 63 5.5E SAPI :04.6 128_: 1 1so QED 24555 :2.5 L..'s2 '2>.-

15.18 SF 17 BLSE 04.K1 ! o.O :11.b6 i 2 255 P'A.K0 so:. : 7 074 %AN K5

:.31 SF 74 BLUE BSLZSQ _l02.4 100.1 1 : QE05 0 4%K4 :.:.I :~ 1.1'5 AP 5- I

.1.10 _SF i0 B.E 5A-K1 !^Z.0 :21.5 I _:! POD 0'4..KO .1t: 02: . .:1 TAUK ':s

18.18 SF 8 BLUJE 874.K1 :04..4 108.0 1 14, RED sz'c5 :25.7 :O:.1 0.^8 MISSILE-I

17.1: -.F 78 ELIE BSS :02. 129.4 1 00 BED RS4449 _o. 3:2.7 1.'s Ap OND I

17.18 OF 4 BLUE B'ANKI :46 100.4 1 1!7 2E0 54455 -,^0::.2 1.85 obIE.

17.58 SF 64 BLUE BAPC1 Z04.: 128.0 1 1014 575D PoPS :25., :s:.9 0.86 23.-

18.09 cF 11 SLOE STANKi :'s.' j27.9 1 1"! p7 0457 PA5C -S :2 .31 4

18.41 A 53 S...E EAPC:1l :04.1 190.5 1 120 -ED PAP75 Z'5.7 _'_.7 0.50 M:21-

:4S~ LAE P455c :6. 107.6 1 142 075 P5S~C :21-o ;-0.@ :::l -- A-C

.:.4 F 1 SOE S'ANK1 !20.1 :o1.o 1 0-2 002 :.9 ___52.5 w.-K z425
.00 F 79 PL2S StABCP zo.: :1.1 i P '-CS -zo 020.I 1c. 2.17 -

Is.5 SF FA0: 'U 15 :50 j7.0 1 12 OED 4:05- 25S 7 :0: .4 Z', 20-

Z..:4 SF "6 SOwE So5250 :.7 1'.5 1 3 '0 r.9 :5, :20 o: -42

8.48 S F s0 S..E E^>58,9 05.0 :2.5 i o: ;s 0444-AN9 L:0..: : .0 P -0 I

0214 SF 1 %_E 574441 !0219 :0o1.s 1 1>i P75 RAP's O::.0 -^1.7 c.:8 ::r~

0:: SF l E SPC1 .4.5 10.!. 1 141 405 04505 :05.4 ::a 08 :.-

100 F 583 SwE SsPri :25. 1-i9.: 1 140 P55 2455s :05 .0 : 1. 02

1 : F 0 S5>5 S %0,4 I .: o1I.s 1 1_2 Q~ '0D RP5 O !!. I Z^:., 0.5 S ! -

:..04 OF S5 PLI 5 -1 'S.o I'8.4 1 1: ', 22442 ,5 _-Is. :I 3.24

12.40 SF 57 SucE PAPCI :24.4 125.0 1 1453 ;0 ED 2 :'>' :2.4 :.ss58 2-

11 .17 S;F 's 8>5E SAP51 :04.9 1"s.' 1 1 12 PED oA's :5. 7 :o0_3 D.-s ~ >-

1:0.4 CF 7-- FE S47:1 ::.o ::1.s 1I - -K O'9 os. :.o ).56 %AK Ql.Ss

1:4:4. OF 7 S5>5 e B',KI 310.1 Z01.4 1 -0 tD 0> ,K9 022.0 :.7 0-3 %NK C0:5

1:Z .45 CF 60 BLUE BAPF5I :05.0 108.1 5 140 QED 0 A;I2 :'5.4:0 .6 7.4" ':221:-_ I

12.46 SF s:! SLjE B4PS:1j :04.6 1oo.o 1 I:s CEO S^ApeS :01.1 :o0.5 : 0 mI2SU11E-1

1:5S4 CF Z BLU E STANKi Z14.2 109.4 1 104 RED 0P75c Z05.6 ::-:.1 7.2 "225-

. O F 11 S'LE STANKI 02. QEDo5 5 P40,49 3C!.,' 20. 0.40 %1.K 0.55

13.Z4 SF 54 BLUE SA~s:1l o10.: 0. 1 sED 0740,49 !i. ::s .80-,K'

13.13 SF 13 B-LE B>NKI :0-4.4 1"'! I 147 CEO PAPSs :0. :05 1.55 "c>-

i.36 OF o BLUE B%4 41 :04.2 100.5 1 1S0 POD PAS-S :'s 6 -^2.3 3.C' M221LE11

10I.603 OF 72) BLUE 0APCil :0'.:1 ss.:1 15042 :ID -P :.7 -:1.7 :.Ss :s.-
.'.: _F 6, OL...E F-PSI Z14.3 1-8.3 1 155 0ED PAp,^s :0:. :s. -.1o02SL

L.o S 71 BLUE SAP!:, :04.6 109.: 1 105 07 04055 :-5.7 :o:. s

.4.53 SF 18 SLUE 9TANKI :49 0.: 1 140 ~ 0
ED pl'c5 :2. 5.0 :: :2SI>5-i

14.58 CF 63 BLE S'ssi I0. ~. ISS 020) soPIS ::,:0 !> 2 >

.5.14 OF a BLUE S'AK1 204.1 100.3 1 I!Z, 055 BAP'25 :05.q .:.6 ^.74 2:2S ILE-I

15.:0 OF 17 BLUE BTANKI 000.0 :01.6 1 117 QED RSLDII 0103.0 :oi1.9 0.78 "ISU^ILEII

:5.:9 [SF 10 ELIE B7ANKI 204.: 100.2 I 150 BED PA'Os :95.6 :3_.i 3.:S 2:c-

15.46 OF is BLUE STANKI 010.0 :01.1 1 -, RED Q7ANKQ :00.8 :o .0 07 .K4:

17.13 OF 13 BLUE BTANKI 303.0 ^01.6 1 117 QED BULDII :00.0 .01.9 0.01 M2221:LE11

17.038 ZF 4 BLUE BTANK1 Z-4.6 1oo.s 1 130 RED 04555 205.6 :::.' 0.07 M':^:6 E-I

17.S6 SF S3 BLUE BAPC:Il :-4.: 149. 1 151 RED 94255 :9.1 10.5 1.1, MISSILE-I

18.07 SF 78 BLUE BSLSSC9 29:.o!419.5 1 1., RED 572449 :s. 01.0 1.67 AP aND I

19.04 SF 8 BLUE 878451 :"4.: 190.: 1 155 RED RApeS :0: 100.5 0.08 M:551.5E-1

,:.14 SF 16 BU BANI 031 :.3 1 0 RD 5N9 .10. 201.5 0.05 TANK PNO5

23.24 O 79 BLUE BSLDR9 00.2 201.2 1 9 RED 874449 3.:2 o. 0.04. LT 4P-eR1

23.42 OF 62 BLUE BAFCI 205.6 198.2 1 129 RED RAPCS S? 210 3.74 MISSILE-I

..54 OF 1 LE BTANKI 2053s 109.5 1 153 RED PAPS 0. o 3.17 -000ILE-1

:4.59 OF .8 BLUE SAPS? 2911.9 199.4 1 IS3 RED OAFSS 205.9 5,.5 374 MISSILE-I

5s.00 OF 8 BLUE BBl :96.0 199.6 I 100 QED BAES *S.S :01.9 2. 78 LT A5008:

5.14. OF 74 BLUE BSLDRI :':.s 199.5 1 2 BED BlANKSO ZZ2.6 :30.7 1..4, Ap RID 1

'.:6 SF 69 BLUE BAPCI 295.5 198.3 1 153 RED BsFSS :06.0 :Z.. 0.93 M15014 E-I

521I SF 7 BLUE 874481 !09.9 :00.0 1 14S BED 84555 010.4 :c:.5 :.54 MISSIL-E-I

7.4' SF 54 BLUE BAPC:1 300.0 2^0.0 I 14S QEDl 04255: 310.3 :::0 :,.:4 ":1LE-I

8.58 OF 80 BLUE BSLSR9 1129.3 :Os.s 1 2i BED 878489 310.1 :01.? 1.50 45 2ND I

0.90 -r S5 SUJE 82551 :'s-t 128.. I 154 PED 02455 -05.5 .321-: 3 4 'r

10.36 DF 71 BLUE 85451 10. n'.2 1 149 250 90405 :'s.s :21.0 3.2 ISSILE-I
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11.02 OP 58 S7..E BAPCI 2o5.1 108.3 1 129R RF 8475 20.6 20. 303 MIZOILE-1

11.44 CF b5 SoSE 84001 2Q4.9 108.5 1 l4. QED RAPES Z-6.1 202.2 3.58 222L-

!-2.07 OF 3 8'--E 6244K! 323.'' I:. 20 RED RTANK9 !023.2 23.0 1.~0 -ANK ZNO8

:1.1, OPi 21 RoE R('%KI 0. lo-.3 I 220 Pr0 0455 205.8 2221.1 3-2: 23>-

12.53 OF RI S.5 54553 2-'.: 10.5 1 156 RED 8APCS 2-!.1 20. .31Z 32--

ill-, -,F 521 0.-E BA4221 204.5 100.5 1 I's RED RARQS 20-5.3 -72. 2.7: IF-

13.30 OF 23 SO TANKI 204.2 104.4 1 150 QED RPES 205.6 202.0 3.12

13.03 OF 57 BLE SAPCI 204 Z 0.1l 1 151 RED 54555 -0.4 220.7 2'.2$ M0S o-

13.45 CF 7Z S..uE SAIIC1 303.4 2022.4 1 117 pt3 RZCDIl 32.2 22.2 325 2332I

1-!8 CF 10 S oE BT4%.K3 204.4 31.S. 3 1 S ED) P4535 202.4 210.6 2.22 Ml-sSILE-i
1-0 EF .4 RLE E:L: 2'. 108.3 1 [4'. RED 04355 202.7 22^.6 2 I8 :2323OE-3

14.13 2F 11 FLAE STANK! 30. 0. 1 35 RED) RrANKO 303.4 203.1 0.54 oK R425

.5-38 CF 0 =_E SANK! 204.:2 0. 1 15A RPEI RAW'75 -S.6 221. 275 MW,72-1.

1i-25 OF i8 SLUE STANK! 294.8 100.4 1 12,4 RED RAPES 205.6 202.0 2.o MISSILE-i

153 F 19 SLUE STANKI 2194.1 104.3 1 136 RED RAPES 23 1-19.6 1.05 41Z01ILE-1

o.2 OF 15 R...E STANKi 10D.1 231.2 1 36 RED RTANKO 30.8 21.2 0.20 TANK P425

30.45 OF 4 SLUE 5744KI 294.7 19Q.2 1 136 RED RAPES 202.1 I0* .58 MISILE-I

1-.59 CF 60 RL:-E RAPEI 248 100.2 1 142 PrD RAC5 203.4 300.4 l.b 052.-

17.11 OF 14 SLLS STANK! 210.1 2. 1 123 RED R^LDII 10.322. 0.25s u132LE11

17.18 C-F 17 BLUS STANK! 32. 22. 1Q ED PT4'.K9 323.3 7. 0's 
T
A-, N 040

17,!4 3F 78 RS, RtER9 20. 1''. IE lb 00 TANK9 2022 20.7 1.22 AS P~ 1

17.52 CF I LSoS IANK! 3031.3 202.8 1 0 RE:; RTAN,9 302.4 2^2 8 2.28 -ANK 0435

18,^' SF o LA 54521 204.3 100.3 1 135 RED 54575 2-' 222 3.76 0 E

13.2 F 53 SoSF T402! 04. 100.4 1 ISI 0 43 ZED ~ 20.4 .10..Q SE

18.7 F 64 E..o RAPE! 20. 108.3 I ISO RED 0475 20.6 27. 3.07 MISZ-

18.o 5 13 8.5 STANK !002.0 219 1 0 Pro R'ANK0 322S.4 222.5 O.'s5 TANK ''.25

10.2 F 8 RLS STANKI 2A2 102 1 153 *ED RAP55S 20.1 10.6 1.1$ M2SL-
1017 F 12 oS '4K3 275.7 107.0 1 3PE AC-5 2'7 2.4 .42 , S.-

215 -F 70 RL'-E 04551 2'29 100 1 15 RE0 OAPC5 2'S.9 232.'7 27.8 -- m-

22".14 CF 16 Ro.-E S744KI 2 :. 01.5 1 0 PEI' RT-49 222.0 221-5 0"25 TANK RNZS

24.20 CL- e2 So APS! 21. 0. 1215 QED R50 205.. 22.1 3.S15 ZL-
24.32 OF 79 SLJE 850=89 323.1 23. 1I 2 RED RTANN9 2100.1 212 0.05 LT AP'.EO3

25.11 cS. R8'..E BAPC3 203. 304 1 1313 0ED 745 20.0 2-23 3 $4 ~r'-
27.4b CF o9 SLiE SAFE! 20.3 38.3 1 323 RED RAPCS 2-S.9 272.1 .0 150.

52S OF $4 BLUE SAPC2 309.:1 10.0. I 152 RED RiAFOs 15.21 201.8 3.75S S1~E

5.33 OF 7 SoSE STANK! 3709.0 200.1 3 152 RED RAPES 020.2 201.8 !.b7 MIOOIoE-3

0.16 OF I SLE STANK! 302.0 201.S 1 131 RED PP5j 20.0 21.7 2.189 12-1^--l

9.24 OF 63 BLUE SAFE! 20-4.5 108.3 1 148 RED R4025 202.9 220.7 2.9 15E-

Q.2', OF S RLS STANKI 300.9 220.4 1 145 RED RAPCS 31.1 22.2 r.35 M'1323LE3

9.43 CF $5 SLo E 8451 25. 108.2 1 14;0 RED RAPCS 203.72' 000 - 22L-

0.53 OF 58 8LjE RAFEC 25. 108.1 1 340 RED RpEpS 255 220 38 Y
0

-

10,51 [IF $7 RSA R-ARE! Z-4.4 308.3 1 348 RED RPS 229 23S 27 2So~

205 ~ 71 SoE R-AREI 2014.9 108.21 I 14 RE PAPES :0s.s 222-.0 .OZI-

11.11 CF 65 81LE RAFEI 20-4.0 108.0 1 154 pro R4055 '.5- 272. 3.720 IZL-

11.34 OF 3 Ro.E STANK! 2203.0 222.0 1 22- RED RTANK9 300.3 222 .4 0.55 '44K 0405

12.-14 OF 72 SLO E RAPE! 303.3 201.9 1 39 RED RTAKq 202.3 7. 1.2-0 '11K R..S

12,.S0 OF 60 SUE BAPE! 205.3 198.2 1 139 RED RAPES 205.8 202.1 30'3 M>:-I-

2 '- So TANK! 1~. 9-.4 1 15 03Sve '.6 0. .1 2 L-

13.2 CF $2 LOE RAP2I 204.5 309 1 4 12 QED RAPES 205.7 273.1 3.74 -2S2.oE-3

12.32, CF 20 SLtE B'ANKO 20o4.2 3094 3 334 RED RAQES Z15.6 22. 20 "2'.-

34.02 OF 10 SLOE STANK! 274.4 [00.4 1 137 RED RAPES 272.7 2037 .0 MIZZALE-i

34.34 OF 70 BLUE SAFE! 204.2 118.2 1 139 RED RAP tS 20.9. 203.9 3.08 Ml'-31oE-3

14.10 OF 1! SLOE SPANK! 303.2 1202.21 1 39 RED RTANK9 303.3 2321.6 0.40 TANK $405

14.14 OF 66 SLOE SAFEC 24. 178.3 3 144 RED RAPES 202.7 202.6 2.88 M1201LE-1

14.32 OF 68 SLOE SAFECI 4. 108,3 1 143 RED RAPES 205.2 211.9 3.81 MIO2ILE-1

34.56 OP 18 SLUE STANK! 2194.9 349.2 1 134 RED RAPES 29.:0. .. r MIOOSoE-!

15.12 OF 6S SLUE SAFE! 214.5 198.: 1 139) RED RAPES 0.9 238 3.83 MISSILE-!

15.16 or 9 SLUE STANK! 294.2 [99.4 3 129 RED RAPES 295.7 203.3 3.03 MISSILE-I

IS.:." OF 1' SLOJE STANKI 204-2 100.2 1 143 RED RAPES 205.2 203.9 2.4' MISSILE-I

16.5! OF 17 52.5 STANK! 333.1 232.0 1 9 RED RTANK4 !33 233.3 1.11 TAN K RND8

17.39 OF 78 SLOE SOLDR9 1'. 99.4 1 00 RED RTANK9 202.-7 20. 1.53 AR ONO 1

37.2! OF 4 SLOE STANKI 29.6 39.4 1 128 RED RAPES 205.7 23. _.8 MISSILE-I

37.29 CF 64 SLUE SAFE! 2042 093 1 147 RED 84525 203.3 log.: 3.54 MISSiLE-!

17.53 OF 53 SLOE SAFE:! 294.2 390.2 1 15! RED RAPES 2'S.! 100.6 :..23 ISS7,pE-3

18.34 OF 33 SLOE STANK! 3321.9 203.? I !5 RED RTANKO 323.3 0. 0.37 TANK PN'5

10.30 OF 8 SLOE STANK! 29.2 30.3 1 151 RED RAPES 20. 30 .06 MIS;,iLE-i

20.0 CF 2 ,X STANK) 20.6 8~.2 3 143 QED RAPS 200 220.7 2 0 7So -
22.7 OF 741

4 009 29. 7. 9 RED RTANK9 20.8 22.5 3.47 AR ONO 1
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CF 16 BS B'ANK1 3312.9 201.7 1 20 BE TBANK4 !0!.0 2017 .AN *5

O.7 F 79 Bs E SLB-9 573.1 Z01.2 1 20 BE D B'A-oK0 '03.1 2.2 0.75 L
T 

A-'., ZI

O52 F 02 FL.E 84971 205.6 118.4 1 153 -ED 3.1 >. 223 55 MtZ>:E-1

--.0 ' 77 EW-E BUCB.9 115.8 10-.3 I 2 RED O NKI >5S.6 277.5 1.22 A' ;,o.5

...O C 9 BL :E E-AFC1 295.3 118.0 1 129 -E 857 2S.7 221.5 Z.57 15:,

^8.781 76 FLIWE EZL2B9 215.6 1'0.8 1 5 BED B :N 25.- 207.1 C 217 LTA0B

5.25 OF 7 BLUE STANKI 11-. 200.0 ' 14 ED BAPC5 310.4 202.5 2.54 tt',IE-1

B. 's F 54 F'.5- BAFC2I !10.0 zo I i 145 P 05:-5 210.3 2-. j7 :2,1-I-

05 OF 55 BUS BAPCI 205.1 108.21 1 141 BED) P4075 205.4 2 _21 ,.45is 5-

'.1 2'S LU-E BABcl 4.S 1083 1 14 9 400 54475 205.5 272.1 77.4 V E-

''S I' 1 E STANKI !228 2-1.7 1 127 BED BAPf':2727. 07 2>

10 12 OF 58 BUSE 84B 1 20.1 1'. 1 149 PED BApEs 205.77721-30

.7.,) OF S BS- BABCl 204.9 1'8.2 1 149 RED) BABES 20S.5 2721.0 2.81 'i17,210-1

1i.- hF0 3 LE BEANKI 303.0 202.3 1 22 ED B7ANK9 022.3 2-.' 25] TANK '0

12.25 CF 9 BLUE STANKl 204.4 198.5 1 155 BED BABES 2021.3 201.1 3.49 '::20ThE-1

1-.6 0' to BL-UE BAF2I 205.1 1'8.1 1 149 RED BL-tS 205.5 272.0 374 'V7E-

1:.216 OF 72 BLUE BP21 !02-.9 201.8 1 212 BED B'ANK9 205. I0. 7.5 T-'.K BNCrS

10.:3 CF 52 B1uE BA5:021 2'4.S 109.5 I ILO BED B4975 2'S., 272.8 ',94 th-

121.120 OF 2 BLUE S
T
ANKI 2'-4.Z 100.5 1 154 BE) BABES 2'S.. -2-2. 2.^7

10.2 OF S7 BUS, Ba971 2'4 10.1 1 146 BED BP
t
S20,.272 7- 52, m:

7
>:-

13.26 CF 20 BLUE B'ANKI 294.2 1--.4 1 122 BED P 5 20.0~ 2:.S 2 0-:

12.40 2 71 BS'E BPC7 294., 109.1 1 120q ZED PAP'S 205.04 18 2.' '

40S 0' 4 BEANKI 24' 108.5 1 128 000 R--_5 2'S.6 10 3.7 -
142.2 8 E E A~ 2'4.1 1183 I 1!7 '00 4As5 2. :.0 22

.o.2'a OF 10 B.E 37ANKI 214.4 1'.5. 1 1210 'ED ~~1 '. 7. .8 -

14.3'7 O I BS- BINKI 2025 C-27 1 2 0 BED) AIS ... a ~ 77;77

15.22_ 0' BL.E BTANI1 2"2 00: 1 0110 'C O PAP5 205., 22.8, 3 0 -: 7--

:s.z' orF is BUS, 87ANKI 2.4.9 :0a,' 1 129 'CO 74 S5 2'. :0 .-

S.is FL6, 05 15 BU ONKI 210.0 201.1 1 -, BED BAK 370 8 213 0. -

-F. 9 CF-- 8BUEB ' KI2 -4.4 1'8.3 1 106 BCD Br25 23. P. 5

.2 74 Ew E SCUOBOq 2-2.4 100.1 1 1b ZED PrANN 22 28 2 2

.7.53 OF 17 S15 BTA&KI 202.1 301. 1 5 ED 844,K9 2.1 271 2.0 A -5

17.S4 0' 73 BL.E S01059 202.1 1-0.4 1 20 -BE BANKq Z22. 272.' 1 A ,

18-21 CF 55 OU.E 05721 2'4. 100.4 1 120 pED ARJS 'S.7 2:2.7 75

i..?7 OF I! OW E BTANKI !3. 2.1 1 116 BED BSUOI1 73.1 22. 2

0-.0 9 63 %,WE SBCI~ 294.0 111.4 1 1501 'ED BLOZS 205-2.1. 27'-

-0.39 OF 66 BU..E BABE! 2'4.0 119.5 1 12' 'ED BAFES 205.7 20. 30' -

zi.l OF 70 BUS,- EAFEI ^-,.A 100.5 1 125 BED SAFEs I's6 272.4 32 0

O.4 F 16 OW-E B7ANKI 203.0 201.5 I 2 0 'ED B'A04K9 72.D 201.7. 2. . .

2-,6 0' 79 3U. I E >39 5172.1 201.2 1 20 ' ED P AAKO 502. 20.Q22

5.6 F o2 -. BUS ~ 85 29.6 1-8.5 1 153 BED BAF75 2'. 224 ., :2>-

:4.43 C. 64 BLUE BAFEI 2'4.0 :"1002 7 BED B'ANKO 2^':.8 207.6 1.8' --- K 0NES

-5.44 -' 12 BLSE BTANKI 1 . 200.1 1 11 BED BINK9 2'-S.7 271 .8 lA'S -INKA

:7.4q :F '. OWE BAFEI 205.2 1'8.5 1 129 BED) BABES 2'.7 21.1 2.54 L

,.2'3 CF 7 EW-E STANKI 310.1 200 1. 6 1 .23 BED B'ANK9 210.1 271 .5 2.07 INlK A

92 OF 61 BLUE BABCl 2'I4.5 108.5 1 1e2 'ED) BABES 2'.2 21. 3.011 M21-

0.2 OF 55 BLUE 80771 205.1 l'8.2 I IS' BED BABC5 2S5 2.2 3.-7

10.0' CF 58 BLUE BAPCl 25 11l8.: 1 140 BED BABES !
0
. 7. .1'8 M$.

10.52, OF; 71 BLUE B4971 204. l 19.2 1 140 'ED BAF75S O'5.S 20.0 3.30 M 0E

1-59 0 57 EW-E BABCl 2'4.4 1-8.31 1 137 BED SAP%5 2'.S7. .I3 'b:,LE-l

11.10 CF 65 BLuE 84921 204.9 l'8.5 1 128 BED BABC5 0. 0. 5-04 MUOSILE-I

12.77 CF 54 BLUE BAPCaI 510.2 201.5 1 120 QED BOLDiI 210.' 201.4 0.2,o MISO ILEII

12.27 CF 9 BLUE STANKI 2,14.4 198.3 1 144 BED BABES 2'21.4 2012^ s.Ss 'IS^,iLE-1

121-9 OF 3 BLUE BTANKI 503.3 202.4 1 8 BED BTANK9 130.5- 205.0 0.65 TANK BNDS

12.40 DF 6B BLUE BABCJ :05.0 108.1 1 132 BED BABES 2,4S.8 2:01.9 5.88 1S0IULE-i

13.21 OF 72 BLUE BAFEI 305.5 202.2 1 9 BED RTANK9 03.5 :03.7 1.45 TANK '508

.3.216 OIF 20 BLUE BTBNKI 204.0- 149.6 1 154 BED SAFES Z15.6 122.0 21.88 mISS:UE-1

15.31 OF 10 BLUE BTAN) 294.8 199.5 1 146 BED SAFES :96.1 :02.0 51:s MISSILE-I

13-31 CF 2 BLUE B'ANKI 242 1-9.6 1 136 QED CAFES 2-2.8 200.3 1.53 IOIE-

14.24 OF 68 81.48 BAFEI :94.1 198.5 1 152 BED 'A~C5 -$S.a :01.8 S.'S 'I7O'ILE-1

112 DF II BLUE STANKI 503 202.5 1 9 BED BTANK9 325.5 .03.6 1.14 TANK 'NOB

. O F 52 BLUE BAFE21 :94.4 199.8 1 156 BED BAFLS :43.1 14Q.7 1.30 MISSILE-I

1522: OF 63 BLUE BABEL :44.5 198.3 1 128 RED BABES 295.6 201.9 5.78 MISSILE-I

15.27 OF 18 BLUE BTANKI 2'q4.8 199.4 1 132 RED SAFES :'s.s :01.7 :.50 MISSILE-I

15.22 CF 19 BLUE B'ANKI 0-4. 109.5 I 13$ BED BABES 2'S.? 202^.8 3.8'91 L-

16.017 CF 4 BLUE B7ANKI 2'. 192 1 136 BED RAPES :'.lIt 10 'Vs-

16.5' 0F 1 BU.E BTANKI 135.3 202.6 I 20 BED PTANKQ 705.4 2731.1 0.71 IANK ''~C5

i..5 2F 53 BLUE BAFECI :94.5 199.0 1 14: BED BAPC5 2-3.4 100.4, 0.08 LT ABMEBS
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173.48 OF 17 FLUE 834051 303.3 202.5 1 12 1 0E3 BOLDII1 '33.4 272. 7 0 1316 -'21E11

17.59 -,F b 4 BLUE tAPE I 24 .2Z 118.3 1 1316 0D BAPOC 2'.2 1-- . 1 .50 mI13ZZ!LE -I

'1.0b OF bb 131-E 13APCI -l4.1 1-0.3 1 1-12 RED 5,4505 Zs 205.0 3 -3251 LT AA-:P

18.51 2 8 BuS, STANJK! 20.2 10.1 I 23o =:7 P4'35 205. 232.4 3.2 ' 1E1

1.5 OF 1 3 SW E ST.o! 33301.2 2 3 2.2 1 15 SE UAK :, P 7N 4.,4$9.8

10 C F 121 SL.E STANK! 205.8 107.9 1 143 SF2 0P5 25. :38 2'! M';L-

2.8 OF 70 SLLS 84501 204.0 100.: 1 14b RED 550C5 206.- -2:.4 3.i5 HMIZZLE-I

-13 SF o EL'-E 5401 26. 107.6 1 154 SF3 S iS >25.9 222.- ^-0 iL-Ai5

213 OF 78 BLUE £128LD9 2.3 1., 1 19 'ED STANKS 202.7 200.9 AP~ OP SO I

221.23 OF ,9 E4E SAFE! '-b.0 107.3 1 P=ED SAPES 'lO 1-.7 2.28 L7 4P4-2

224 0 74 BUSE S'tOPSR 292.3 100.4 1 10 SF2 P74NF9 20.8 203.7 1.378 OP BOOD I

,.05 1. EL .E B'ANK1 333.0 223 1 15 RED PTA
0

K9 33 22.8 -.12 %ANK PS

'..53 0' 77 BLUE B'LDB9 2'.8 10.3 1 3 QED PSOOKO 2'56 02-1 1.37 AP P<) I

285 Z 6 BLUE SUOSS 20.6 1.8 1 S RE3 SIANKS 2'5.6 220.30 .7 5AMB

6-4' Dr 7 BLUE rTANK! 310.1 206 1 3D SF3 BTANK9 313.1 2^03.5S 0.'3 TOOK PODS

8.37 OF 54 BL.UE 845221 313o.1 0. 1 145 RE3 OAP2S 313 .0 21. 1.35 MLS7 LE-I

9.35 DF I BLUE ETAoKI 332.8 201.7 I 127 BED BArGE 303.- 22. 0.70 5:12.15L-1

'"2 Dr ss BoE SAFEP 051 10. 1 141 RED 0505s _-S.4 2. i31 :3L-

13.2 ZS5 LUE SAFE! -'5.1 108.2 1 149 ED P00 '.S 223 353 IZL-

13.51 SF 57 EWUE SAPCI 204.4 108.3 1 13b SF3 54025 :02_4 231.1 3.,S 1%L-1-

11.15 SF b1 FLUjE SAPEI 2l4.4 1-8.8 1 144 -D3 S, iS z-S.1 3. .3 :2..

11.1. CF os PLuE SARII 214.0 1P8.3 1 1712 ADD OAW 2l5.7 :. .0 XL

11-34 ZrF OLUE STANKI 303.0 2221.30 22 '7 5'A'. 9 3 _. 2.4 0.S '45 ot

12.25 72 RL.E SAPE! 31 . 0. 1 37 00. B'Op !11.21 7. 0 q P25

12.42 50 2 L<E ETANKI 21 !310.3 1 1.3 BED Q40Q5 -s-. 2:. Z.78 013>-

12.46 OF 11 BL-1E 504051 302.9 231.8 1 37 RED PTk 737.2 222-.3 3, CS 
0
5

3255 OF 2 BLUE B'AIKI 20?4.3 1''.3 1 046 ;ED SATS ',I 202.0 .3 <3O-

17>23 ZrP o3 EW-E BArE! 20.3 1'.3 1 132 002 lc OU^U 51 277.0 !-1 MLL

13.13 OF 52 EW'E :.21 24.5 109.4 1 1315 DD 5007, -- S.7 2:-.0 3.0

174 OF 10 BLU:E SANK! 204.4 1-0.3 1 133 QED 040'5 -5- 2:2.8 '-5 '::22LE-1

14.10 50F :0 - SASS! Z'4.1 108.2 1 143- -n IA~ -?,22:.1 -07 -C : -I1

:-1B Sr 71 B..jE SAFE! 204., 300.3 1 14. RED SARIS 2'6.1 2321.3 3.25 'IS,-LE-I

;4-0 Zr ,, BLUE BAEIl 20.3 le8.; 1 1.4 QED 'A'ES 2'S.? 22 : .84 .3E-

15.218 OF 18 BL'-E B'AOKI 20.9 10.3 1 143 ;F3 'APLS Z05-, 2:3.8 1.71

15.18 3' 17 BLUE B'ONKI 303.0 2301.6 1 112 BED rOOKS 302.9 221.7 3.14 TAo< BS

5S.24 20 15 EWJE STANK! 31. -01.3 1 316 RED PTAIKO 301.8 221. C . %NK PNS

15.33 OF 10 Bo.JE STANK! 2'.2 19.3 1 143 FED BAPCS 2'S2 32. 301 I~LE-1

15.48 Zr EWE STANK! 0o' 30.5 1 144 'ED) R4As 20.7 20.0 1.81 m:'12310-1

1..30 SF 4 SLUE B'AOKI 0l4.7 ,a0.: 1 146 QED P54725 :12, 231.- 3.07 M:1371E1I

1-46 OF 14 ?BLUE SB34N<1(1 313.i1 23.2 1 36 B ED SIN K' 300.8 221.1 0.311 TANK BOOS
1,50O Zr 13 BLUE 3344KI 333.3 231.5 1 37 O 5105q 32.0 23. 020 .K BOS

17.40 OP 64 BLUB Bpr 20. 1'8.3 1 143 RF2 ;ARU-S 205.1 3. 3.40 m1VZLE-1

18.13 SIF 78 BLUE ESLOBS9 202.1 100.4 1 1, PED) B-AF9 202-1.0 2:. 1.3 AS SND I

18.25 OF 53 BLE OAPO2I 214.2 1"0.4 1 144 PEI" BA- 202.3 200.3 .8 'IL -

18.32 ZF 3 Ew E BAPE! 204.3 I''.1 1 135 QED 0445 -'S.7 2. .2 >2L-

18.75S OF 12 BS- B740KI 2'5.9 107.9 1 1289 'ED BUOLS 205.7 231.4 3.47 mY.UL:E-I

:9-21 OF 8 BL.JE STANK! 204.1 14q.4 I 1014 QED BAF2s 2'S.5 :1.1 2.301 134-

23.34 SF 6' BLUE BAPE! 2'6.1 107.3 1 134 PD0 BASE:S 205.5 231.21 3,838 '1 tILE-I

20.43, S - BLUE BOAPCI 2'6.1 1'7.6 1 140 'ED Q4725 :05*0 100.6 1.03 LT 040052

2.8 OF oS BS SAO '40 18. 29 OD ' 2-5.7 202'.4 30 23~-

2214 OF 16 BLUE B'ANKI 3103.2 201.2 1 R ED B'AOK9 3329 201.5 0.54 AN BS

22.33 DF 7MBU ODRO 292.3 109.4 IF 7 BU 19 BED 804009 Z008 337 1.43 Ar END I

2444 OF 79 BLUE BZLDBS) 303.1 012 1 23 ED SLT'302 23. .7 U AB'EB1

2.9 OF 77 BULB : 53,L3 59 199.2 1 13 BED 8740IK% 2'. 3. .10 AP 543 1

2.2 F 76 BLUE B3LDB9 2056 1.S 1 3 BED B'0K 056 2.3 0.28 UT 00008!

..:4 DF I BLUE STAS!K 3021.9 201.5 1 13! BED BAPES 332.9 201.7 0.18 'I3,SIUE-1

0.41 SIF SS BLUE BAPCl 205S.1 1-8.21 1 149 BED BAPES 205.5 2321.1 3.85 Ml122:5-I

I0.11 OF 3 BLUE STANK! 332.9 201.5 1 127 BED BArES 333.1 202.0 0.55 M1331LE-1

33.44 DF 58 BLUE SAFE! 24S.1 108.21 1 1S4 BED RPPS 'S6 2.0 3.81 32.-

12.0, OF 72 BLUE BAFEI 302.8 231.6 1 37 'ED RTANKS 33.^1 .3.; ANK, 0NDS

12.12 OF 6! BLUE SAFE! 2Q4.3 199.2 1 lOB BED RPPS S..6 23.9 37 M133^:LE-1

12.14 OF 54 BLUE SAPC2! 313.2 2101.4 1 40 BED BTAN.KQ 310.0 20. 0.84 TANK SNOO

12.31 SF 9 BLUE STANK! 2-4.4 148.3 1 107 BED BASES 2'2.4 231.1 3.44 M23-IUE-1

12.34 O F 11 BLUE 8300K! 332.9 201.7 1 22 ED POONKG 333.2 :223 3.,? TANK SO4DS

121-9 SF 1 EW E BAFE! 205.0 1'8.2 1 139 BED BASE.S 2'S.8 202.1 30-3 21E-

12.49 OF 7 PUSE BANK! 313.2 201.8 1 126 RED B'lU_01 30'.' 231.7 0.28 M'UZILEII

13.3s 50 23 BLUE S'A051 204.3 1'".3 I ISO RDD BOPES 2'S.S 232.4 3.72 M::3IUD-l

1.2-8 OF 2 EWE STANK! 294.2 190.S 1 134 RED BREPS 2'S.6 23. 2S 11E-

l08



S0.1 FL0 52 BLE 540021 :04.5 100.5 1 14: RED p40 :02. p7. I'S "101e2-1
..5 OF 5 7 SL .5 340 1 20-4 0.1 1q.I I 14b E ~ 002 540 20,.: I22.1 0.57 000>2-

14: OF 13 SL E P'A4KI :44.4 !00.5 1 142, P01 B -.2:'.8 2 1.0 1 .84 4

:4r: C s 5 5E 04001 2',.7 100.: 1 i55 R0: -'C 02,20.5 2.- 10.

.44 OF E8 -E 34301 -14.1 P83 1 2 ED 540 :5s o.'.C 1cLS

!4.26 cF ,6 BS, BA'1 :-4.3 108.01 1 100 001 52715 -'5.8 :' 00

14.-4 OF 71 BLUE 8.201I 2Q4.6 1''.3 I 105 oED 84305 Z-. :28 3.67 ')0>-

i4-~5 OF i8 7.2 BTANKI -.4.4 lao.: I 54 PCO P';s:'-s.T71 2-1

.4.58 OF s FLUE BAPCl 24.5 198.:_ 1421 0E3 84005 Z0:18 :o' :s :oz

15.18 OF 17 F,-0 STUNKI 000.0 -01,6 1 2 BED BOUNKO 0. 0. .8 4>1

.5.24 OF 1. BLE B7ANK1 2'.- P
0
.2I 1 :s. 801 8435 20. 1"0.5 0.S13 0:-

!,.:o OF 13 SL-E B'4NK1 0001.0 201.5 1 -2 RED 54N'K0 072. 201.5 0.!2 TA', PNES

.62 OELBU B-AKI :0.i'. 56 053 SAFSr l-,0 '. 1.46 -101:-E-1

..3 OF 78 BU S52.25 9 :2. 199.5 1 12 RED B4ANKB '. 2C1.0 1-o7 .2AP.

.8.11 CF 50 BLUE 8400:1 "04.2 149.4 1 142 803 54005 :9q310.5 c.oo UT 40-055

:..1 OF 74 BL-E B7LOQ
0  

2-2.4 100.1 1 16 051 Rz'.K9 202.0 :C:.7 1.S, AP ".:

1'.219 LF 8 BLUE STANKI :0-4.1 199.5 1 104 BED 540(05 2-5.5 0. :.1i M:ZoSL-i

20.19 2F 12 BlL2E BEANKI .'s16 1'8.3 1 1014 00D P4005 :'s.s :0.: : ?3 _ 
0

-0.!S ~ 70 BUS 8OO9 :00::0.9 1 07 RTAND Z7. 03-2 2:i.1 0.: L- .2 CP

0.6 OF 1, BS 57A'.K1 01.420.9 1 !5 RED P%,<9 000.1 27.2 0.5 A ZS2
WOO Er : BS 5001 2'.O 107.6 1 0R01 OOB :'is0.1 3r -

.2.2 O 70 SU.E 420A 23.CI . 1 1004 RED 405 25. 020
.:21 OF 740. BZI 2'0104 1 150 P0 40 25027.D., .

25. 00 ,0 :0 521 0.0 1'8.0 I 100 Q01 047(05 205. 2.. -a

B.so OF- 80Op BU 000 0. 00.4 1 00 D '01 NKQ 0W 217 1 l 40 -0 1

o.8 OF 7 B... 
T
ANKI 001 20, 1 i-s 5 45 0042> 1 '71.-

8.40, OF 54 BUSE 82021^ 010.1 236 1 145 0ED BA'05 0:.020 . 1.01 -

I .8 E BrA K 0712.9 o- 1 10: PD0 -40 o20 2.7 0.19 '.0.-

.111 OF 0 -E -AK) 02.9 Z11.5, I 0 ED R'AIlK0 0.3 -,,-~ q .. I . -- :Os

1-.57 O;F 55 B..E PA01 20.1 10. 1 140 RED 80005 :'5.0:20 0,, t0U-

.1.41 OFr 7Z B--E 84001 Z02.4 I0. 1E 0Q05l NK9 !0:0.' o. A{'O

12-17 -F bl BUSE 84001 2'4.2 0. 1 1401 rED 5.0 :5A o.s 040%Su

12-12 OF I1 BUSE B'ANKI ro:.9 201.7 1 07 RED BTANK 000.2 :o: -7., TANK PNO5

12.04 :F to BS, BAFOI 2'5S.0 198.1 1 154 BED B FT5 2'S.b 0. o.':1O- .E

12.5: 70: : LJE 54'.< "04-2 109.4 1 128 BED 88005 '5. O:2.0 3.00 '72U-

1255 70 :o B-E 574401 004.0 1-9.3 1 10' BED 8405 2
9
.82:.2 0.

101.21 OF 52 BLUE SAPC:1 :04.5 109.5 1 155 RED 5:005 205.7 20-0 3-7., :;--

i..2 O;F 57 BU.E 54501 204.2 l
0
9.I 1 I02 RE:) 84005 :95.8 201.8 0.16

!..5 OF 10 BS STANK) 9. 109.4 1 100 RED B400'5 0_5.6 2721.8 03-1

4.02 7F 70 B1-1,E 5APr1 :. I9.. 1 154 BED 58005 2'5.6 201.0 0.'3 '47,!E-

14.44 O *i1 BLUE S-A451 --l.9 1''.1 128 801 RA0,75 -'. 7. .10 M- --

.5.15 E0 63 B. 0 84001 2 Z4,5 1 I 0'l ED 84875 20.021.6 0.-4 mlS11--

,5.7o :70 0 BUS- B'ANJK1 04.2 1 120 800 84075 2-5-7 272.9 Z.8' -:"1 ,-

i..0 OF 17 BUSE BTAN1 !000.0 201.6 1 07 BED PTANK9 3103.0 20.0 0-~5 %-

15.010 OF 10 BU.E 8>9.41 :94.21 1".3 1 105 BED 04505 2'S.7 20. 1.89 '1~

1,10j OF 13 BL-E B'AN<l Z000.1 201.4 1 22 ED 874409 00 S21. 0.15 %'-K 047,5
I1, 00 71 BUSE 54001 2'4.5 1"0.5 1 150 'ED A54 :5. 211 281 1 '
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:3.40 OF 79 BLUE 8158D9 3033.1 201.2 1 8 BED BTANK9 302.9 :is 0.05 L
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24.48 OF .2 R~nE 84001 -'5.6 108.6 1 153 BED BABES 30. o. .96 M7O, IUE-l

OF10 0 78 BLE SLR 9. "8 I 2 RED RTANKB 2-:.6 20 0 .7 1 .14 4P P-40 1

OF4! 3 64 BLUE 8.22 204.0 199.4 1 s R5 ED 84005 20. 04 3.60 MO.U-

.5.41 30 74 BLUE SOLOR9 :':.s 160.6 1 17 BED 8T44K9 0Q ., 200.7 1.15 AP 8401

.. 0 cF 8 LU BABPC 03819.I 17 BED 8784KB Z':.6 200.6 1.40 7ANK PN48

.. 8 OF 6 BLE BABE! 295.3 1'8.6 1 Iss BED BsBES 246.0 2021.3 3.04 Mi000LE-1
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4238 ZF 108 BED POTLOiI Po 2 1-.1 1 7b SU ,E PR2UIBQ P6. :08.8 0.34 ABB3p

5.12I CR 15. B'D 8405 710.2 2)116 1 7 FStE BrANKI i3t8 1.9 1.71 A41K

o..o ZR 2 03 A.B 11.1 21.4 1 5 OSJ StONKI 300.7 iPI'8 1..4 AKBE

..C6 CF 32 033 BTA.OKQ 110.2 2.1 1 S BLUJE B'AKI 100.q234 117! rANK PNDI

0.44 R 1 BED TANKI !110.1 215 1 15 61_tE BTANKI 3104.8 1t 1.4 TANK P<11

o*- Z 13 RED BTANK9 110.2 202.3 1 5 OWE BTU'.KI 30A~ 2n0.4 1.88 T'NK PONZ1

10.Z4 OF 4 PEI' B'ANK- 313.1 232.0 1 is SWJE OTANKI 10.9 2330.2 1.7q ANIK PI-D1

13 34 RE 6 A TANKO :. 2. 1 5 ?'- E 9%TA.KI 3300. 22. 174 -ANK Q'.-i

10lol ZRF 143 QED PAPS ' 3. 1 58 ELE BABCI 205.1 1-8.1 0.24 M3V-

135 1r. A3 OASES 22.8 209 1 S7 BLU-E BAPEI 2 ,. :eo 3 8 .3:E

10.52 OR 141 ED0 BARES 295 .5 2102,.0 1 58 BLU;E BASI 29-5 .1 10-8.3 1 .48 MIZSILE-8

11.38 OR 145 BED BASES 310.1 013 1 s BLUE ETANKI 330 : 03.5 0.85 TANK BNDI

Il.^- OR 144 RED BAPeS 2a:.1 215 1 ol BLUE BAPCl 20.4 18.8 1.513 13>

11.21 ZRF 127 QED BAPeS 3312.9 015 1 11 BILUE STANK! 131.1 231.1 0.32! TANK 2NDI

11.40 OR 122 -ED Bt---ll 2 6.2 114.4 1 76 B.E 03- 205.0 !00.1 2.32 A"0323

12.30 ZR 131 RED PB:R,5 231.1 211.6 1 11 EWJE 9ANKI1 2.1. 231 .5 0.3^S TANK ,.Z1

12:.2i6 ZR 40 P3 E BDRANK9 11i3 .3 2302 .2 ! 15i BLE B'AN 1 71:3. 0 233.0 6 1,. 4 A .K -N01

12.411 140 033 BAB
7  

55 201.Q 1 ol BLLI BABCl 204.2 i00.4 2.5 _:_E~a

11 ' '49 RED 04025 2033 p.5 1 57 ?!,E 5 '1 24.^, 1'.I t.. M3X

11.46 ZR 109 PED P~1:1 -!1.4 1-8.1 1 4 5'-E BA< 24. 107 .9 30 13 P3 0,.7-

11.49 20 1 ED RANK9 132_ 232.1 1 5 Bv.E BNI 323 214 3 3 :t~Z

143 0 155 BED OARES Z26 200-o 1 13 S__E 9rANK1 204.4 !00.4 2. :8 TANK BNo1

14..3 ZR .2 RED STANKq 20.1 21.0 1 33 OWE 0AR3l 204.2 1'8"_ 3.01 0>31L4_-8

14.14 30 , 11 QED BZLZ1I 201.4 1-8.1 I be BSE 84731 204.1 1'?.1 3.73 _ER BNt_

i4 .21 14 ED R -ANKO 11.43. 1 5 BLiE B:'.o1 1:2. 23.o 3 AK BNZ-I

AS 2' I~o BED BABES 2'1.1 i9'.4 I SLjE BOANKI 214.2 12.1 'NK B

:0.4 S !1Q B3 AP55 ~ 231.8 1 61 OL.E -A3 2'.4 1'.4 Z 'S 13>~

16.., ZR 123 832 034011 109.9221- I S BLUE BTANKI 110.1 232.2 0.23 LT AOB1I

PA?4 2' lo PE TANK4 330.8 211 1 14 BSE BrANKI 1113.1 201.2 3.31 AN K .NDI

1'.52 7,F 3 0 BE:) BTA.K9 202.7 238 1 61 BS_ BARI '4 .4 1 '8. 7 2-S M1 3
3'E-Q

17.18 OR 22 RED BTAN-K9 13.1 012 1 16 BLAE B7ANKI !11.8 233.1 1.1!7 -ANK SNZ

17.23 ZR 112 BED BAPSS 201 1-4.5 1 8 BLUE BTANKI 2 I. 0.0~ 1.13 TANK BNZ1

1'.'S ZR 116 003 0405 23. 109.4 1 64 BUSE BABCl 20 '. .50Eo 3L~

17.55 ZR 28 ED r'AK9 292.7 200.4 1 8 BLUE ETA4NKI 204.3 10-8.8 2. 41AK PN01

18.,,2 OR 147 BED BAR:S 207.0 108.2 1 68 BLUtE BABCl 204.0 108.6 1.18 M"3331LE-8

783 R 13 BED B3A'NK9 295.8 215 1 64 BLU' E 84921 2'4.2 ;.1- lo-1 W

18-'7 OR 125 BED) BZOLDI 0 108.7 1 68 BLU'E BAPCd 204.0 -3.6 0,74 A-Q PN7L

18.44 :R 13'7 QED BAlECS 231 096 1 8 BLUE BTANK1 Z'4.21 1-.1 1.33 '4N5 BNZIl

10.31 OR 121 BED BTAN<1 202:.8 200.0 1 68 BL..E BAPZI 204.0 1-8.1 2.40 3Q .-

10.17 ZR 121 PED 0>211I 110.1 201.1 1 0 BL-UE BlSI.k 110.0 233.8 0.37 LTBO~

235 0 128 RED BARES 20.9 20.5 I 40 BLUE BIABEL 2001 1073 !.:q !'1331LE-8

23.583 ZR 14 ED BAEI'. 206 1 o BLUE 'AoE 0.0 13o .4 R3tJ

21.3 25 15 ED OASES 0. 109.2 1 o8 BUS- BU'EI 204.3 1-8.8 0.", 0I331U:E_8

2115 ZR 154 BED BAE 58 202 1 69 0..:E BA: 0. 0. .83 Ml1331LE-B

-oS Zr 138 QED B331 1 20, 100.1 1 76 Pi-.X q3ZB 20.1 1083.0 3.2_4 AS P7.2234

7.45 Z! 23 ED BTANKB 113.1 201.1 1 S S'UE rANKI 30 8 230.1 1.30 TANK ONDI

8.41 ZR 152 BED BASES 310.1 200.7 1 S BLUS B"ANK1 33.04 230.4 0.06 TANK BNDI

10.05 ZF 111 BED BARES 302.9 201.7 1 3 BLUE B>ANKI 132-.9 231.5 0.18 TANK BNZI

10.17 CR 148 BED BASES 203.0 200.4 1 20 BLUE BTANKI 4.4 108.1 -. I TANK BNZI

10.203 ZR 21 BED 8'ANK8 110.1 201.3 1 14 BLUE 'ANIK! 30.4 2100.2 1.11 TANK BNDI

10.46 OR 31 BED BTANK9 310.1 201.6 1 15 BLUE BTANKI 010.0 200.4 1.18 'ANK BNDI

10.53 OF 1!8 BED BARES 203l.8 230.9 1 61 BLUE BAREI 204.4 108.6 2.317 021.

11.10 DR 1d5 BED BASES 110.1 2101.1 1 15 BLUE BlANK! 310.3 2^30.5 ol. TANK BNDI

12.01 DF 10 BED BTANK8 310.2 201.6 I 6 BLUE BIANKI 3109.3 100.0 2.70 TANK BNDI

12.12 3 138 BED PAPC5 295.7 2.2 1 61 BLUE BAPEI 20.2 10. 3.304 M1C.1>E-

i1220 ZR 4 BED 8TANK8 310.1 20. 1 14 BLUE BWNK1 1 10.0 203.5 0.86 TANK BNDI

11 DF 142 BED BARES 2042.7 20. 1 19 BlUE BTANKI 298.4 108.2 2.87 TANK BNDI

1.2,7 DR 127 RED BARES Z133.1 213 1 13 BLUE BTANKI Z3.4 201.0 0.41 TANK 00471

12.52, or 6 BED BTANK9 110.1 214 1 15 BLUJE B'ANKI 110.0 203.7 0.70 TANK BNZI

12.54 DR 122 BED P8>211 206.2 199.3 1 76 BLUE 821.259 260 100.1 0.10 AP B31UNZ4

1122 OF 151 BED BARES 2.1 200.0 1 57 RU--E BAP-1 204. 10 1 .,2 .1311E-8

1!1 DR 40 BED BTANK8 39.9 202.0 1 is BLUE BTANKI 113.0 200.7 1.34 'AN.K BNDI

11.!0 DR 147 RID 80035 20.0 13.5 1 13 BLUE B1'ANKI 2,A. 4 100 1 1.57 TANK ON[>

14.03 ZF 154 BED BARES 2 056 21.6 1 66 BL.. 84721 204.3 198.0 3.b4 M1ZZ1,E-B
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23.05, SF 37 RED R504.,9 30.43. 16 OWE SA',K1 02.. 79. 3 7 
7
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20.37 OF !40 RED 'ARCS 7 5.9 109.7 I 76 SLUE 50299 20S.8 '.09.5 9.19 1304

20 .46 5 ;35 'ED P54P-55 '. 9 20.4 1 02 -E EAPCI 1 %. 77., P 7 '3s-

.. 5 0' '5~D '4'49333.1 011.2 1 1SEW 80.1 30.'20. 3.35 ' "S

7 ;ED PA7<5 73.3 1. 1 . =:..E F~ I '. -, ..̂ .o1.- 1
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5. 5 1' 11 '05 L '.201 370 :11.4 1 S,_ E E I>.. . . . . .
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0 ~ ~ ~ ~ A 18i 0 03 'D 30 3:.2.4 1 / E EW-KI3..01,
'.06;z OF 13L9 .5 20.0 0~.9 1 1 ?L.E E:'C1 -4.3 '
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12.04 CF 37 P C 'A , 30.2 2 .4 1 72- F -E S- 37. 27. a I C 4 E -3
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i!.32 OF 1316 PED :25 21-.7 29).7 1 70 ELLE EAECI I'. '. .. '-5-
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14.32 SRF 137 'ED 'ARC-S 202.7 .-0.7 1 o6 P3.E 3:47I 273 3.3 .9'07

14.25 DR -q 'ED R'A'.59 2'2.l 291.3 1 71 FE. .3 p~ 377 24. 1002- .2-,02-
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16.56 OF 1321 QED OAFC5 2^-S.9 231.3 I 4 BLUE 874053 '4. 100.3 2.34 TANK "oi
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10.49 OF 22 RED 8
T

ANKO 303.3 70.2. 1 I BLUE STANKi Z02.8 -)1.7 1.13 TANK 4021

22 OF 40 QED PANK9 13.' Z22.4 1 14 BL'JE 3*'4N1 -0.0 zool .4 .0 TA"K ''.01
1.2 OF 132. D 325 20.-3. p L 40 2'4.9 195 370 5 2 -

11.38 OF 10 RE0 8'4NK9 313.2 201.7 1 .' . 52061 310.0 275 11:1 TANK RNOl

121.18 OF 8 RED 070469q 303.0 233.1 1 11 SoYE rANKI Z333.0 2016 o TANK 8021-

22.:4 OF 140 BED 54205 205.5 201.4 1 00 31>-S 8401 2'.1 1'. 3.72 MOZILE-S

i2.!8 OF 39 '00) PTANKO 0. 0. 72' SI1E 3401 22. 21. 13 M:72 :LE-8

,Z.44 OIF 148o ZED 84225 2'3 109.5 1 13 SLE r'ANK 2'.S 100.0 1.30 TAN 4CO

13.2' OF 20 50D0 3'A'K9 2'. 201.1 1 57 SLo E 3401 2'4 .- 10011 2 .8. -70>0-

13.30 OF I '23 RTANK9 1. 2. 14 SLOE SW'.KI 3:2.3 200o.o 1.67 TA'K 0'.01

13.34 OF 139 'ED 34225 'S. 20. 1 t LjE 34201 2-5.3 108.4 3.6' M:20140-8

i13.45 OF 117 RED 'SoLlI 033.2 22.2 1 11 SLOE 8251I 303.2 202.2 0.76 LT A0'231

17.4 F 14 QED QTANK9 111.2 23. is1 BoUE STAN K1 3:0.0 zo.' 1.46 TANK '401

4.' ' 13 QED 8'ANKQ 2'S.7 0. 1 o S..oE 34203 2'5.0 1'8.S 3.34 OE-

14 .1 p F 155 QED 84225 -216 205 1 66 SLLE 54301 2'4.3 i-8.3 2' ISL-

14.21 OF 146 BED 'APCS 2'. :00.6 1 70 SLOE 84201 Z'4.2 208.3 2~ 33,-

14.28 OF 137 RED 84205 2'.7 20.6 1 68 SLOE 84201 204.1 108.3 .' M12.-

14.40 OF 35 RED RTANK9 303.6 203.1 1 1 8LE STANK! 323'.0 202.0 1.17 TANK t'. 1

14.50 OF 146 BED 88205 29.1 20.0 1 60 BL120- BAPC1 295.3 118.S 3-o6 M2OSILE-8

14.50 OF 156 QED P0305 2932 1.6 1 9 BLUE BTANKI 243 19'.: 1.12 TANK P-901

25.33 OF 154 BED 8025 29.P21. 19 SLUE 8744KI 2'.2 10.3 2.92 TANK 0'ND1

15.43 OF 115 BED BOLD!! 313.0 23.S BLUE 9r4451 310.0 217 0.316 LT 450081

16.47 OF 36 BED RTANKS 309.8 201.1 1 14. BLUE BTANK! 310.1 212 0.31 TANK PNO!

it.SS ..F 7 RED BTANKB 202.1 201.7 1 63 BLUE BAPOI 204.4 1'8.8 3.74. MISSILE-B

16.57 OF 136 BED 84305 2931 1'. 1 60 BLLE 84301 294.8 19'.2' 1.7-0 MISS2ILE-8

17.12 DF 147 BED 84305 2 1.0 9'.2 1 8 BLUE STANKI 284.3 198.6 1.44 TANK AND!

17.30 OF 018 BED RTANKS 300.3 203.6 1 13 SLOE 874451 303.0 201.6 2.32 TANK AND!

17.0 VF2 320 BED BO;LD!! 309.9 20.31 1 5 BLUE rTANK! 1. 202.1 0.22 LT 080081

17.48 OF 142 RED BAFOS 293.4 150.3 1 64 BLUE 54301 20.2 l'.3 1.35 MISSILE-B

17.5$ OF 16 RED PTANK' 202-^ 200.7 1 63 SLO E B4201 2'4.3 10.1 2.59 MISS2LE-8

8.09 OF 28 BED STANK9 292.7 200.9 I 64 BLUE 84301 Z'4-2 148.3 0.03 MIOO3LE-8

.17 OF S0 BED STANK' 20. '00.6 1 64 SLOE SAFO 24. 108.! 2.'S M172LE-8

18.3 OF 12 RED BOLD!! 2'.3 I8.7 I 68 SLOE 8421 2C . 1'8.6 0.7-4 APES FN'L
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1..24 C9 143 p0 ED 49A3:5 Z:Iso :30co.8 1 2 , EE 94P V:1 2 7. 376 0. 35 '!3333oE-8

S307 3F 13 E2 P-NK0 303. 8 23.8 0 70 Ez. E SaoPlOO -43 wo0 :.:1; .0

23.41 2' 15 ED OS2C5 93.3 100.3 1 68 S". _ E0030:1 30 10'8.3 0.8 E3.-8

~.S5 20 34 00 0235 95. 2312 1 o20..E :23 2 1 107.6 .57 1.-
.3! OF 10 Q33 PT4'.00 30. 3. 0 3. A 0.0 i0.3 .3 .,7-

3131 3T3AND8749 20.3 231 .3 1 70 Ro'E SAP C1 2.9 1"0.4 .4 M231oIE-8

31 .51 3F 128 -ED 94235 305, . 3. 0 tO EL._E 8:021 _-S.8 97 .3 37 L

2 0. 0 0F 3 0 8'4P7NK9 205.6 301.0 1 nO BLUE E4A0 35. 107.3 Z.,, M'337-E-8
i.28 30 10 0 4pc 205.8 23. 1 o OE 0:31 205.7 1-1.7 Z.4 49021..0.8

23.3 q0 000 319 3.1 313 1 79 OW'E F^L389 !03.0 331.7 0.35s M'351..-4

25.36 OF 25 E~D 8'4449 10. 3. tOa Oz.E B: I :0.i 0.4 3 .20z 33L

007 DO 133 RED 805 2'5.6 315 1 60 EE ESA1 3C . 108.1 0.43 'c:-
36.41 30 5 -D NK9 305.a 300.9 1 30 SO 43 0, 0. 7 33.-

37.27 00 34 RED 8 244 35.6 218 1 69 LUE SAPOO -5.3 108.3 0.66 Ml1333<L-8

3.49 30 138 PED 830311I 306.3 109.1 1 76 OL:E S3L2-9 2'6.1 '9.8S 0.38 A. 07I,44

5.14 30 !T RED 031049 310.2 2131.9 1 7 BOWE E1'.41 030.8 000 2._2 144444:

7.08 OF 1531 PED 0:25 313.0 .1 1 5 OLzE S--,K0 32. 100.0 1 25 7 21

7.46 20 21 QED 87-K.9 310. 232.1 1 ut 31.1 0.9 233.32 .3 31<03

03 3' 145 003 -575 3.1 213 1 14 OWLE 54-.< 320.3 232.o 1.31

13.35 20 :31i '3 0435 73.9 23. 1 3 E0. 831lK1 3.I2 5 0. A-3 L

14 20 33; '03 03144O P 9 !0. 1 201.3 1 14 00.0 6%1K 5t04 ' 'c: 3. O 15. %,K I

113.4, - 178 '03 0435 3032.7 2:30.9 1 71 F_,E E:?C1 00 '.I o 7~-
13.51 :p !-I, 003 PA235 333S.1 2173.0 1 3 E., E 4~ 733 . 8 277., 3. 14 '

0.2 0 8 E3 045 0~ 23. I 70uEP:3 2. _-8.3 2-7? '12_E-8

S.4 30 4 00 E 8D Q%49 3:3. 1 33. 1 is El- .E 84_.<1 313022.4 1.I CZ 4 0431-:

55 :0F lol 003 04435 305.5 201.9 1 71 So.1E B4'1 34, il8.3 3l.74 0>700.8_

,3 ,F 6 rD R 310 3 :1).7 212.1 1 14 OLc;E F%'141 330.0 223.4 17.4 744 P~cl

052 44075 305.5 320 I 's EWE 0201C 3040. '03 3 , 'A'.0

11.1 7' 154 _0 445 35. Z2.0 1 tS OWE 5:F14P 30.4,9 1083 .'2A33.

11.21 30 123, 03 PS3<11 0. 1-'.4 1 76 SLOIE 830309 206 .0 1l-.1 0-35 407'4

313 0 3 43 3'.0 303 3. 1 15 2L E ~ < 333.3) 223.5 !.25 '44 .2

113 0 40 -ED R7:o'0 313.0 23. 1 14 SLE 87A4.KI 320.9 23. .04 -41 8430

1313 30 ' z73 0314IK0 zi0,0 331.8 1 6 SL~zE 8'A%.K1 330.4 -.1 2.80 74'. 043

103.19 00 140 '
0
D 04035 30. 200.6 1 60 ELSE 5401 35. 108.1 3.56 M1233SIL-8

12.33 Op 37 000 031449 3.3 323 1 11 OE 0-7133. 0.7 3o 4~403

_.i3 0 749 3. 0. 1 11 ?0:E5 ,- Y E 1o 333.0 231.8 1.36 4A.4 z421

.:.7 70 317 000 )Il !033.3 221.0 1 11 O..E 331'.3 3.1 .1 1 .221 _7:0:
00.5 34 16 ''0 01449 30.3 31.4 1 70 OWE 400 _3'4.3 i12 3.3 13>8

i..33 Z 38 0'3 014 333.2 204e.1 . 10 IOW E E:'.41 32. 202. 1 071 %310-0

14.18 __0 107 PE3 04035 20,7 33.7 1 .6 EW E S4pr1 30413 i-330 3.03- 37I
'4 DO 1 003 319 310.3 202.2 1 14 5.5E E'A9.41 313.0 273.7 1.53 %1K4 ".1

04. 20 44 QED P425 20.7 33. 1 68 ELSE 84031 204.0 108.3 2'77 3 09

14.1!6 3I0 15$ <3D 54035s 1'. 3. 66 BLUE EAPO'i 30.3 10.3 _,5 A33E

1 F38 3 14 SOD 8'.t8 310.3 332.3 I is EWE 831.K0 3130 33. 1.24 '--.K 4431l
15 .37 00 133: C% 5490 

3
0S0 301.5 1 60, EW'E 84001 30.!2. 35 '7>-

15.38 30F 156 003) 0P
3
5 03 005 9 EW :-1 '. 0.03 .8 %1. "3

16.3'5 3 31 POD 83144K9 333.1 333.3 1 07 SLOE ST'.KI 303. . 8 3.30 7444 0401

16.40 OF 142 RE0 80805 20. 194.5 0 4 0! .'E E'4NK1 304.7 :00.3 1.41 7444 04:1l

07.03 00 136 R50 8AP05 30.3 10.3 1 8 S0:8 B01440 :04.3 108.5 1.3$ '444 0431

17.2 OF 30 RED 8'4449 303.7 303.7 1 64 BLUE BAPCI 30.4- 109. 31.0 '71o1E-8

07.36 OF 115 RED POLDII 309.9 301.9 1 15 BLUE 87:'.41 310.1 303.6 0.34 L' A"P1R

17.31 00 138 RED 84835 205.7 301.6 1 64 S0:0 SAP00 ^04.Z 108.3 3boO ' 1E

17.31 OF 147 POD 84005 :031.0 1oo.2 1 62 BLUE 84721 Z36.4 107.6 !.34. '133300E-8

18.27 O 120 RE0 RSLDIO 309.9 2102.5 1 15 BLUE 8700.1 310.1 30. .04e LT 089080

20.59 OF 3 5 EED 900449 303.1 301.2 0 06 BLUE ETA1NKI 0 30 300.3 302 7444K 0401

31.04 OF 163 POD 86005 206S.0 300.6 1 62 BLUE 84901 306.0 107.6 3.304 Mi333LE-8

31.30 OF i3 RED 934449 295.9 300.0 0 69 BLUE 8083 305 103.0 3.60 9033000-8
204 OF 06 RD PPS 9. 0. 69 BLUE 140 0, 07.3 3.t.4 M1331LE-8

OF0 00 S05 RED 98005 305.8 231.0 0 62 BLUE 84021 1'. 97.7 3.44 9 33331E-8

2.13 O 9 RED ETANK9 302.9 200.5 1 06 BLUE BTANK1 303.0 301.5 0.35 TA'oK 8401

z!.08 OF 039 RED 84005 1 300.6 0 69 BLUE 84800 3'5.6 1,7,. 3.23 '122000-8

260 OF 000 RED 83005 2'S. 52100.8 1 63 BLUE 84001 305.7 008.1 3.70 9023000-8

3435S 00 135S QED 84035s 3'5.6 301.8 1 62 Eo.E 74000l 205.0 108_ 3.-6 '1S33oE-8

O5F7 0 34 RED 8749 255 320 0 62 SLUE 84201 305.6i 108.3 3.7. M033100-8

113



.~15 OF 126 FED POLO11 .30'.8 2 01.3 1 80 FL'vE 802009 30'.? 291.3 0. 11 8A 4
3.50 38 12 

0  
30 L 1 20.2 [0. 76 SL. E EO.2A9 I~. b ~ . 0.38 ---

8.12 OF RE3 03 R4489 3110. 1 2100.0 I SL EE B AK l30'-.92 .c "AN 0-b

8.15 OF 152 FED 885 310.1 200.7 1 6 L AK 303 '. .11 . 0
.1 OF 148 '5 RAFTS 2'.9 200.7 1 61 FU.,E 3431 24. 1'.0 2.'

Q.14 OF 32 RED 824489 3110.1 :33.1 5 BLUE 3248 3'.K23. 1.68 .NK 1

Q.15 0F 131 RED 84805 3:2.9 201.7 1 1 EWUE B'ANKI 30 -921.5 0.18 TANK -71.I

9.08 OF 21 RED 300489 3101.1 :01.5 I 18 EWJE 5A4NKI 32'.8 2300 !.-1 0444 '31

0.46 OF 10 FED 820489 310.2 202.3 1 5 EW-'E STANKI 031." 220.4 1.88 TANK P-.CI

.2.24 OF 34, Z10585 2.21 201.7 1 15 BUSE 324.81l .02.' 2)^.1 1.58 'Ao .:

10.20 OF 37 RE3 920489 0,3.3 202.8 1 3 EWjE B'ANK1 322Z.8 201.6 1.r3 -AK PNCI
.228 p 4 -ED RA-NKQ 3110.1 222.0 1 14 FLSE -ANKl 1 1"' 222-, 1.-7 A.K --

10.08 OF 6 RED 924489 310.2 232.2- 1 15 BLUE 824481 310.0 230.6 1.83 TANK P121

10.51 OF 12? RED 4805 300.1 002.0 1 3 BLUE 804481 032.8 201.6 0.53 TANK -411

10.53 OF 141 RO-D 0482-5 20. :02.0 1 65 SLUE 5481 26. 1'8.3 3.2 'OL-

11.32 DF 09 RED P04489 3203.3 2-03.5 1 3 BLUE 82081 33. 201.9 1.613 TANK P4O1

11.54 I_,:2: RED) ROLDI 296.: 1'9.3 1 76 BLUE R0LOR9 206.0 1-'.1 0.330 A, 2@3

12.04 OF 140 Q5 ED 80 20rS 15.4 201.6 1 60 BLUE 34801 2'5S.1 1-F.0 0.2-0 ':007LE-8

12.1, OF 40 FED 9TA489 310.0 202.2 1 15 EWE E44K1 310.0 21.-24 -ANK 1

12.3 OF 138 053 04805 20.1 23.5 1 19 EW- E E
t
ANK1 2-. 032 254 'K Q11-j

-12.3 OF 22 RED ANK9 32.2 22.3 1 "1 EW E rAO 2. 2. .t7 2..~2

10.20 38 i40 053 P4805 2'S.3 222.1 1 57 FLUE RAFOi. :'.2. 1"0 33.5' ::-,'E-8

12.24 CF 8 053 R-ANK4 33.3 202.7 1 11 ELS- E 8-ANK81 3203 .3): 22.1 0 .03 -AK 0431!

101.30 OF 1', 853 RP80 -'6.1 :22,_.0 1 71 EWLE 84801 2'4.6 "--.1 0.0-14 32-

23QRD AC 259:1.8 1 71 EW-E EA 1 2'4.6 1"0.1 2.'' M-,:-E8
.3.50 _3 147 FED 84705. 2'.9 10.5 1 10 EWE B7L481 L..45'.3 i TAN.K 8 43
10.54 38r 14. X,, R44<9 31.2 22.0 1 15 RL 041 300 229 1.46 4K03

!4.22: 8F 1 L P 0 R4,89 310.2 232.2 1 14 BLUE E'ANK1 010.0 200.7 1.55 TANK P431l

.I.. : F 38- 155- -S-0-5 0.5S 0. 66 ELS-E EA'01 214 39. 33 13'20L-

10.2, O;F 244 0%- 04005 -'.7 223.6 1 70 EWUE E4P01 94. 1'.3 2.81 M4003LE-8

1425 38 1321 RE:
3  

P005 205.9 201.4 1 68 EWjE EAFOI 24 1 198.3 3.t2 MiOL-

.5.14 08 1956 pc3 04805 :2'3-2 100.5 1 19 ELSE E'ANKI 242 1'1 1.04 1 "K 8.01

.8.22 3-F I Pro *rA4F9 323.3 2035, 17 ELS;E 524481 3221-.9 216 1.'4 044 0401ND

16.34 OF 142l RED 84805 2'03.3 100.5 1 63 ELUE 3481 24. 1-R.6 1.40 -I0SIUE-8

17.23 OF 018 FF3 F-,NK9 300.3 203.7 1 13 FLUE BTANKI 303.0 201.5 2.15 TANK P401

12l.24 38 136 053 30805 20.2 I9.3 1 03 FLOE 34801 204.4 1'8.8 1.25 '3003LE-8

17-2 _38 06 ;5D 827.89 020.8 211 1 80 BLUE EO..3R' 33. -22.8 0.35 Ml3002X-4

17.C8 8 117 850 'OLDI 3231.0 201.9 1 17 BLUE 04481 !00.0 201.7 0.231 LT AP4001

.7.2q OF 123 RED R:LOII 310.03 231.2 1 14 EWUE E%481I 010.1 201.5 0.34 UT 40'"SBPI

17.:2 OF 118 853 522011I 010.4 201.7 1 14 ELUE 824481 010.1 201.5 3.34 UT A48281

12.28 38p 125 ;50 PSLNI 203.3 1'8.? 1 70 OW-E RAPCI 294.2 i-3.6 0.01 4088 -4%h

1.. O.F 28 '53 R44NK9 '.7 220.9 1 ,4 FL.E 54801 204-2 1'R.0 3.03 M3OSILE-8

.8.02 OF 30 050 804480 2021.8 203.6 1 b6 EL E 34801- 24.1 '9.3 1.84 01.-

.8-07 0' 05 05 TI448 !30.1 202.0 1 13 EW E BAh4KI 302.4 201.7 0.32 '448 0401

.8.0 0Q15 ED RAFTS 03 1-10.5 1 66 ELSE EAFOI 204.1 19'.! 1.00 20E8

.914 3 14' -5 RAT '. 228 1 , LSEf EAFOI Z06.2 1'F.3 3.00 M:101..-8

:8.30 OF 123 353 POUDII 000.9 2.3 1 5 BLUE rA4"K1 310.1 202.3 0.35 UT AF'OF1

:8.!s OF 2 QED 8048 22. 21.l 70 BLUE EAROI 24 1-l'.8 2.,!03 L-

QE5D820 '3 RAN9 223 0. 66 RUL E BAPd '4. 1.'.3 2.28 '[Sl^^:E-B

1'.05 OF 26 BED 504489 2'.2 21.3 1 66 BLUE 8481 24. 199.3 2.80 M2OLE--8

19.36 OF 13 FED RTANK9 2'S.8 201.0 I 63 BLUE EUPOL 204.2 109.3 2.61 MISil~lE 8

1-.09 38 12'8 QED RAFTS 2'S.? 201.5 1 64 BLUE 84801 Z'4.2 108.3 3.51 MIOZ'ILE-8

10.24 OF I? RED R'AN8I 20. :01.5 1 66 BLUE EAPCl 294.1 190.3 2.09 MIO3 ILE-8

14.29 28 137 050 EARC5 0. 1'9.S 1 66 BLC;E 80801 294.1 1'9.3 0.02 M353,ILE-8

1'S 3 OF 154 QED 84805 2'.8 20.6 1 64 BLUE 8480 2". 130.3 2.77 MISSI;LE-S

:0.11 OF 16 RED 93448K9 292.4 233.4 1 70 BLUE 84801 294.0 190.3 1.94 MIO3L-E-8

^0.56 OF ISO BED 8885 2S. 201A5 1 70 BLUE 80801 2193.9 199.5 2.71 MISS1LE-8

z0.S9 OF 124 RED 84825 2'S.5 0. 1 62 BLUE 84801 296.0 197.6 3.47 MISSILE-B

.138 DF 115 QED ROLOII 339.9 20. I LE 8041 301 0. .4 UT ARMORI

:1.55 DF 126 RED RSULDI1 309.8 23. 1 80 BLUE BOLDR9 309.7 201.0 0.32 AP ROUND4
2.5 OF S ED FANK9 258 011 1 69 BLUE BAPOI 295.5 lq7.4 37 I~L

...2 OF S FD 8049 258 0.2 I 62 BLUE 84801 295.6 198.5 3.75 MISSILE-B

..5 OF 24 TD 824 2S. 208 1 69 BLUE 8891 25. 1'8.1 3.73 MISSILE-B
-5.44 08 10 RD RFS 255 219 1 12 ELLE 800481 2'. 00.0 1.86 TANK 0ND1

^6.4 OF 3S RED 8805 2'.6 20. 1 69 BLUE 801 2-S.3 1-8.3 3.b5 MISSILE-B

:6.58 08 25 RED 80o-,9 2q5.6 202.0 1 6q BLUE 84801 2'S.3 198.3 3.214 MIISSLE-8

4.21 OF "^8 QED R0U~l1 Z-6.2 149.2 1 76 RUE B0U3O9 2'6.1 I'9.8 0.318 AF QC0sN4

5.03 OF 152 RED 88805 310.2 218 1 5 BLU.E 804481 000.5 I44-2 2.44 TANK 8431
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6 .16 FZR A 145 00 540> 31i0 .4 :02 .4 1 7 S .WE S ANKI1 1 313. 1 230.4 1.85 'AkK P-1D1

b.S8 OR 313 p7D PANK9 310.1 201.4 1 5 85.0 STANKI 3C'.7 199.8 1.5' TANK RNC1

7.28 ZRF 21 -0 RTA',4 310_2 2221.2 1 5 F0>E rZNKI 30-.3 200.1 2.20 *A,< ZI

- .is Z'F 1311 P53 qRSOS 302 1 2.7 1 1 0>u E BrANKi 302I.Q 221.5 3.18 '-.K

1.4 DF 1-8 rEO 'ARCS 2 00~ 3.7 1 61 F_,.EOSAPCI Z'4.S 109.3 Z.-3 M100U0-S8

'9-5 OR 127 RED 'ARES 3003.: 2021.2 1 1 BL.E SANKI 302.8 20-.7 0.70 TAN< ,

..46 CR 32 ED PTANK9 10.1 2012.3 1 5 BL.E 3TaNKI 309.9 200.4 1..1 'ANK 0-4I

13.14 OR 10 QED RTANK9 310.2 202.2 1 15 BlLE STANKI Z00.9 200.2 2.1 
T
ANK R.Dj

13 .1 I DR 4 33[ QTANK9 31i0. 2 -02.-1 1 14 9 VAPUKi 30. 20. 7 N

10.21 OR 37 RED RTANK4 323.3 202I.8 1 1 BLUE B7ANKI 302.38 0. 1.27 -ANN PN1

10.47 DR 141 QED RAPES 25. 21.9 1 71 BLUE BAPd 224.' 28S.2 3.74 M0OI:LE-8

10.50 OR 6 'ED RooK9 310.2 222.1 1 5 BLuE STANK! 301.9 200.4 1.09 TANK PNOI

12.50 Zp 1318 'ED RARZ15 Z':.8 270.9 1 57 5>0 04321 2:14" 8. 3.^8 '0>-

10.55 DR 22I RED RTANK9 303.3 202'.7 1 1 BLUE rANK! 302.8 201.7 1.08 TANK QNDI

11.08 DR 144 RED RAPES Z-5.5 202.0 1 65 BLUE BABCl 29". 1-9.3 3.71 MISSILE-B

11.22 DR 39 RED STANKS 303.0 203.5 1 3 BLUE BOANKI 303.0 23.8 1.75 TANK ;Ol

12.316 DF 140 RED QPRE 2'5S.4 231.7 1 60 BLUE BARCI 2'S.0 1'8.1 3.bO ':0ZSLE-8

12-.40 DRF 122 RED R0'.Z11 2q-., 10-. 1 b0 BLUE BOLZP9 '. 190.2 3.28 AR 02

121.42 CF 8 RED R'AN-K9 :3.3 23.0 1 72 0-LE SIPCI !"!.1 202.0 0i.biZ1.

12.-S ZR '2 000 STANK9 300.5 202.1 1 5 SOwE B
T
ANKI 310.0 221.1 1.07 %NK 'NOI

.3.0 ZRD 35 R4 TANNO 30. 200.6 1 oW6E STANKI 3022 201.4 1.81 -AK ;NCI

.32 ZR 147 RED PA325 2'S.' 11'.5 1 10 RLE STAN,. 1 2.' .4 ' S2 . ' ANKZ '721

l..7 DR 117 RED) 0>211 3.2 2.2 1 Il B-E S-ANK1 303.1 0. 0.21 C 02

13.2 ZR 1 RD REoKO 3:2.2 202.3 1 5 BL'tE VANK1 313.0 201.s i .00 %>0. RNZI

14.11 ZRF 14 PC:D PTANK' 310.2 202.0 1 5 31LLE B'A\61 3:0. 22 C .74 "K ~Z
14.15 ZF 13' :rD 84705 2'S.' 20.6 1 70 BL..E >'0 2'42 .3 3.E M>. a
14. 1. 7R 2' 'ED R>NK9 20. 0.0 1 68 EL_..E ZAPI- 24 1. 083 3- t LE

.4_1I "R 10' RED R8>011 2'3'.4 108.1 1 '-s.-,E S0.701 2'.2 19.0 C.87 APrR N

.S.31 -F: 115 'ED RZLZ1Il 3:0.3 202.1 1 5 Ew'-E V5>461 310).121:.8 0.23 L--z

15.45 ZR 316 ZED R-ANKO !1'.8 201.3 1 IS 02.0 S'AK1 10.2 21.1 0.27l %0:0>2

16.14 ZR 156 ;=O 'APOs :-5_3 190.4 1 4 OWLE B>NK1 2'4.7 1'-.1 1.48 'A',K ROZI

16.14 ZR 318 RED r-ANKS Z33 208 1 1 FRCA STANKl 303.1 2.1 1-5 TANK 0Z
1.58 DR 4 033 R9>06' 303. 2030 1 E SANKI 30 .0 20. J.'. AKR1

17.2$ Z 20 RED RTANK9 0. 3. 1 17 SLutE STANKI 333.3, 0. 0-1 ms< RODI

13,.36 :R 142 OFD R 470S :03 1'. 6 BLUIE RAROI 294.1 0'. .05 M0K-

17.46 DR 120 -0D R^LD1l 30. :02.3 1 S BLU E 874061 010.1 232.3 0.17 LT 400051

17.4' DF 28 00 ED rANK9 202.7 230.9 1 64 EvAE -4 94.2 1'8.0 3.08 HZ7>[E-8

.8.34 2' 1317 RED RAPESC5 . 19.5 1 b2, BLUE BARI Z'46- 197.6 3.49 MIO0IL'E-8

i8.48 ZR 144 RED RAROS 214 1-4.S 1 62' EWE S4001 Z16.3 1'7.. 3.51 M10014IE-8

18.51 :! 16 QED RAR'5 Z17.2 1''.3 1 70 SRuLE RAPf> 2'-4.1 1'8.8 0.18 1>L-

15.11 ZRF 155 'ED bArCS 2'3.4 1'9.3 1 69 BLUE BAR>I 2'.3 S 't 3..2'> -

1.Ab. CR 140 'ED RAPES 2lS.3 200.7 1 s2 BS B-IE1 2' .2 1'7.6 3.3j 0'100 -8-

1'.60 ZR 151 PZD P4005 2'3.2 1''.3 1 70 S0>0 54PCI 292.0 1''.21 0.8 0MSL 8

A.12 DR 14 02 RAPES 2'S.9 23.2 1 b9 BI-uE ZA-I26.2 1'7.3 2,.55 '102>0-8~

A C2FZ 2 RED 'ARES5 2'S.Q'C20.3 6' BLLE BAPCl 2's.2 1'7.0 'S 120-

1 DR 13 PED ->K' 2'.4 200.9 1 ,9 LUE Bap01 2.-1 107.3 .3 90>-

:.56 DF 116 RED P-1LD1 303.1 232.2 1 16 BLUE STAK1 372.8 231.7 3.52 LT ARZR1j

-4~7 OFR 126 QED ROLDII 304.8 212 1 s0 SLojE SLZ9 300.7 201.1 3.15 AR P 5204

2.2A ZR s 110 003 500 33. 21. 1 79 BLSE F008' 302.Q 0.6 03 AR 022.24

4.44 ZRF 108 'ED ROLOIOl 29,-2 199.1 1 76 BLE 3_:R9 2'b.1 1'8.S 0.34 ARP022

5.57 OF 1S2 RED RAPES 310.1 201.4 1 7 BLU)E 87ANKI 010.0 200.4 C.'8 TANK Q~1
7.06 DR 33 RED RTANK9 313.1 231.3 1 5 BLUE 874061 304.7 1''.9 1.40 TAN06 ,D1

8.54 OF 21 RED 874469 010.1 201.7 1 5 BLU'E STANKI !1'.4 203.4 1.3'4 TANK RlO

9.03 DF 32: RED RTANK9 310.2 202.1 1 14 BLUE BOANKI 301.7 14Q.7 2.43 TANK 8001

9.15s OF 131 RED RAPES 3021.9 201.7 I 1 BLUE S'ANK1 332.9 201.5 3.18 -ANK PND1

10.04 OF 10 BED R00469 310.2 202.2 1 5 BLUJE 87861 309.9 230.4 1.80 TANK 8001

10.36 DR 4 RED 874469 310.1 202.0 1 5 BLUE 5TANKI 339.9 220.4 1.61 TANK SNDI

10.46 OF 142 RED RAPES 29.4 201.1 I 57 BLUE ?ARCI 204.4 1'8.3 S.44 MISS1LE-8

10 '7 DF 127 RED RAPES 303.1 202.0 1 3 BLUE STANKI 302. 8 201.6 3.50 TANK RoNl

13.50 OF 145 RED RAPES 310.1 201.3 1 15 BLUE BTANKI 310.0 230.4 0.'S TANK RNDI

11.01 DF 149 RED RAFES 12'5.S 2^02.0 1 65 BLUE BAPDI 1'.9 I8.3 3.74 MIZDILE-8

11.09 DF 154 RED RAPES 2'S.6 202.0 1 65 BLUE 6471 24. 1'8.3 3.710 MIOOILE-8

11.10 OF 138 RED RAPES 292.8 0.9 1 61 BLUE BABPC 24. 108.8 2.tl MIOOILE-8

11.10 OF 6 BED RTANK9 310.1 219 1 5 BLUE 874461 009.9 200.4 1.54 TAN4K 'NDI

11.31 OF 39 RED RTANK9 303.3 203.5 1 72Z BLUE BARDI 302.' 231.5 2.04 MIOL8

12.12 OF 40 RED RTANK9 310.0 2.3 1 14 BLUE BTANKI 010.0 200.5 1.79 TANK 8001

12.46 3R 149 'RD RAPES 'S! I.S 1 10 BLUE BTANKI '4S 14' 2 1.." TANK ;NN1

12.59 DR 141 RED RAPES 295.5 202.0 1 6O BLUE BAREC 25. 1'8.0 3.72 M!0DILE-8
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13-8 DF I RED RTANK9 310.21 232.3 1 15 BLUE BTANKI 313.0 2:. I.55 TANK~ -NC1

1.1.40 DF 147 RED P4005 :02.9 199.5 1 13 SL ' E 374441 :.4.4 100.3 1.55 TANK '*N:I

13.54 CF 14 RED RTANKR 313.2 2-1.3 1 5 BLUS SANKI 313.0211l.4 3.09 TANK ".01I

*4.35 OF 2q RED R
T
ANK9 2%2.1 231.0 1 70 BLUE B:001 :.4.2 I'.. 3.51 I E-

14.10 DF 155 RED RAROS :.Z.6 210.6 1 66 BLUE BAPCI 204.0 1-8.3 2.00 1001.E-8

OF. DR 19 RED RARUS 2195.9 218 1 71 BL.E BAPCI 2'4.6 100.3 _.S Ml10015-8

14.32 ORF 28 BED RTANK9 :0:.s :oi.s 1 6* BLUE BARCI 2*4.3 1*8.3 3I.50ZQ E

14.51 OF 137 RED RAPCS 202.7 200.7 1 66 PLE 84001 204.0 309.3 2.86
M

3 E8

14.55 OF 115 RED ROU1-01 310.0 202.0 1 5 ?_wE 9rANKI 310.0 201.7 0.41 LT A;4011

15.03 r I"2 RED RAPtS 205.9 201.4 1 s8 BLUE BAPCI 204.1 :08.3 3.57 MSL.

.5.12 [,F 15, RED RApFtS 2.Z3 190.4 1 9 R&.E 8AK 204.2 i1.3 0.05 ANK ".11

1-11 OF 22 RED RTANK9 302.9 201.5 1 13, BLUE BlANK! 303.1 221.4 0.15 TANK RIM1

.1-47 CF 146 -ED BAPC5 2-6.2 201.9 1 b3 BLUE 84001 204 4 109.6 !.73 MI00clE-8

17.13 OF 36 OrD RANK9 309.8 2101.0 1 80 BLUE B3LOR9 309.7 203.8 0.24 MIS3ILE-4

17.421 OR 136 RED RAPtS 293.2 199.4 1 64 BLUE BARCI 294.2 1q8.3 1.53 91331LE-8

18.24 OF 1* RED ATANKR 292.3 200.7 1 63 BLUE 84001 204.3 109.1 2.54 mlIZLE-8

18.06 DF 151 RED RARCS 293.2 199.3 1 68 BLUE RBPt 2q4.0 108.7 1.03 MZ3I7LE-8

^0.03 OF 37 BED 8TANK9 33. '01.2 1 16 BLLE 
t
AKI 31. 0.6 0.77 %44K ;;':)

z0.3' OF 143 RED RABOP 050 20. 62 BLuE BA4d 2".. 107.6 3.52,' 3E-

0.27 OF 121 QED 804489 292.9 208 1 *8 BLUE SAP01 204.3 1'8.8 2.q . : :: -E8

C.6 F 125 RED ROL211 2:4-3 108.5 I *8 BLUE 04001 2'4.0 108.9 0.70 AcPIT

-0.54 OF i44 RED BAPdS 293.4 190.4 I 68 BLUE BAPC5 -4.3 108.8 0.95 Z01:LE-8

ZO.57 DF 35 RED 874480 303.1 212 1 1. ?L.E BANKI !30.4 20. O.35 T41< P".01

C.1 F 1216 Rro RD1 309.8 201.4 1 8" ELSE 0>0* 9 130.7 21.0 0.318 AR P-11:4

,!.is OF 0 ED PANKR 333.1 201.3 1 79 BLUS BOLIRQ 3. 0. .5 00E

4.wq :p 108 RED 504311 206.2 140.1 1 7b B,,E 5>*0 26.1 1*0.8 3 L4 AR P 2

5.12 I)F 152 RED RAPCS 313.2 2.01.6 1 7 Ew-E B-ANKI 33.8 100.0 1.71 -ANK ".21

5.46 C. 145 RED RAPtS 310.4 202.5s 1 7 BLo E P-ANKl 3113.3 0 . :." -K ".01I

6.:6 RF 3 ED R7ANK9 310.1 216 1 7 BLUE R0A~I1l 313.1 505 1,34 '.K ".21

R.* ~ 2 ED RIANK 130.2 202".1 1 7 OwE BTANKI 31'0.1 20o 1_7 4K~O

8.53 OF 312 cED 5044KQ 31. 02.2 1 5 BS, SrAKI 2.l7. 1.83, TAN< ".21
-.6 OF 10 RED 874489 102 202.3 1 5 BUSE BTANKI 3000 0.4 1.03 TANK :;,D1

10.37 DF 101 RED 8405 32. 231.7 1 3 BUSE BTu14Kl 3020 015 1.19 %KK -.1

13.18 [:. 4 RED 574489 310.1 202.0 1 15 OwJE 004481 _0. 20.2 1.84 TANK *4~l

13.33 OF 141 PO BERGS 205s.5 202.0 1 58 BLUE 8401 25. 108.2 3.72 WZL-

10.38 OF 6 RED R'ANK9 310.21 202.2 1 5 BLUE BIANKl 330.9 233.4 1.719 TANK 8NO1

11.14 OF 140 RED 0505 295. 202.0 1 65 BLUE 84001 20.0 10.4 3.72' 
0
I0ZILE-8

11.14 OF 144 RED RA~ptS 20. Z01.5 1 61 BLUE BAPOI 20-4.4 iro.n 3.48Oa 
4

-

11.34 OR 132^ QED RAPCS 245.8 2.0 1 65 BLUE BA
0
0 20. 108.4 0.74. MISSILE-S

12.33 OF 127 RED RAPtS 302.9 215 1 11 RLE B'ANKI 30.0 23.5 3.07" %NK .101

12.36 OR 1221 RED BOLOIl 206.2 109.4 1 76 BLUE BO:LORO 200 10.1 3.316 40 o0.0.24

12.39 DF 140 RED RAPtS 205.3 202.0 1 61 BLUE BAR>I 204.3 100.2 0.06 0% E

12'.16 IF 40 BED RTAN9 130.0 202.2 1 7 SL;E S-ANj 313.1 201 .4 31. 83 1 %N< ".01

12'.17 OR 34& RED B'&7O89 309.9 200.8 1 6 BLUJE S'4481 30.3. 100. 2.8l6 0440

12.39 OF 128 RED BAPdS 203.0 200.7 1 57 BLUE BAPCd 204.3 108.8 2.!3 X-

.!.2: DF 143 RED BAPdS 205.3 2_02.2 1 57 BLUE BARGI 204.2 100.0 3.5 M100>E-R

10.28 OF 148 RED *4005 29-3.3 109.5 1 71 BL.E B-771 204. 10-.1 1.44 1 LE

13.30 OF I BED RAlK9 3110.2 2021.3 1 14 BLUE BTANK1 311.0 203.6 1*b7 TANK ON01

3,.!b OFp 147 RED BAPdS 202.9 10.5. 1 10 BLUE BA0.K1 20. 0.3 1.57 04.8 ".21

13.317 0* 14* RED RAPtS 206.1 2321.1 1 57 BLUE BAROL 20.2~ 10.1. 3.57 'C -tUE-8

13.3q OF 109 RED Q7,LD0I 29. 0.1.e q~ 1 6e BLUE BAPd 204.2 147,0 0.88 APEP ON
T
L

1.54 Op 14 RED BTANKR 310.2 20. 1 5 BLUE BTA'JKI 313.0 231.5 0.90 TANK QNO1

13.57 OF 28 QED R.TANK9 2192.2 201.3 1 70 BLUE BA~R> 0. 108.2 0.70 
0
35>U

0
LE-8

14.37 OF 29 QED RTANK9 202.1 201.0 1 66 BLUE 85>C 294.3 108.3 3.54 MISSILE-S

14.07 OR 136 BED RPCS 222.7 200.6 1 b5 BLUE BARCI 294.7 100.2 2.37 MIS;SILE-S

14.18 OF 155 RED RAPtS 2021.6 200.5 I 68 BLUE PAR>1 294.1 103.3 2.73 MISSILE-S

14.27 DR 151 RED RAPtS 202.6 200.8 1 71 BLUE BARCI 294.6 190.3 2.02 MISSILE-S

14.09 DR 139 RED RAPtS 295.8 201.9 1 18 BLUE 874481 2'4.9 100.1 2.94 TANK RNDI

14.52 O;F 154 RED RAPtS 205.7 201.4 1 63 BLUE BAROIl 204.5 108.2 3.47 MIS31UE-8

15.2G OF 115 RED RILDII1 310.0 2.1 1 5 BLUE B'ANKI 310.1 201.8 0.5 LT APM081

16,45 DF 120 RED RSLDII 309.9 2.3 1 S BLUE B'ANKI 310.1 20. O.23 UTT APM00I

17.14 OF 22_ BED RTANK9 303.1 201.2 1 16 BLUE BTANKI 300.9 200.2 1.20 TAN4K R'ol

17-26 DR 156 RED BAPdS 203.6 199.3 1 70 BLUE BAPd! 20-4.2 108.6 1.0Q MISSILE-B

17.41 OF 128 QED BAPdS 205.7 201.4 1 64 BLUE BAPCd 204.2 108.3 3.43 MISSILE-S

i..1 CR 12, RED 074649 202.6 2^01.0 I 64 BUS BAROI 2-4_2 108.3 3.17 
m
ISSIUE-8

18.29 OF 142 BED RAPtS 233 199.5 1 69 BLUE BARCI 2106.4 107.! 3.0 MISS^ILE-S

18.50 ORF 137 BED BAPdS 20.3 10.6 1 8 BLUE RIANKI 20412 140. 0.00 '40.4 PNO1

18.59 DR 125 RED R:DLDII 293.3 198.7 1 70 BLUE ERRCl 2'94.1 108.8 0.82 ARER PNTL
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1..38 OF 39 D R5 TANK9 303.1 201.2 1 to 91L<-E STANKI 32.6 200 .6 0.78' 'AK Osnl

8.5 D s 13 D Q53 TINK4 205.9 21.11 1 -, SL E 8:62',1 2 6.D 1 'o 3. 43

Z.0 :F 10 , q% rASk 4 :o:2.5s :002 1 1 SLWE SAPOO1 204.-0 !-0.4 ., -S 22-

11.48 Dr 134 55 ED 50 2'5 S.5 201.1 1 0~ SL E 04421 $055 103. 7 0.73 205-

215 S? E0 A5 T N4 20.0 200.4. 1 1 70 0:..E VAP -1 $0!0.4 1-.4 1.1 D'721-

8.28 D :8 % R-AI59 201.q 221.71 64 EW 101 $.0 2'.2 .2 >11

3!.52 O5 26 RED 8540)59 2'21.5 236 1 64 OW-E E4?1 24. 1o..32-t-

'.37 DR , 1$ 5 RL1 308$0. 80 ?..E 35249 3;0.7 022. o1o

10.4IS DOD 13 43 005 205.9 200.6 1 60 'j -:5 80! :53 i'o 273 -%:-

-S :)F 25 RED 8TANK9 Z05.6 220.6 1 q 5-O E.E'21 2-5.3 10840 2, 2>-

0.07 C5 129q 55D 0405 56 -00.1 i1 6 5.E 50:0 2- 0. 0.20 -:-. _-

0.25 DF 18 45) Z.-11 2, 1 4.1 1 76 OW-E 810259Q -'t.1 ;09.8 0.011 AR 712

5.2S' 5 QED 54025 !10.2, :31.5 1 7 EWuE SNKI 020.0 213.1 i.421 TANK PIN1

-.2 OF 3 RED 9TA K9 320o.1 0. 1 7 EW-E STAKI 310.1 _-3.6 0.00 '-,K PNDI

8.18 OF 21 RED R4ANK9 310.21 S0. 1 5 E e-AN41 330.9 200.0 ItS TANK5 QND

92:3 zF 02- 453 QNK0 320.2 2221.1 1 5 0., S r'.K1 320.0 I22. %-3.4K P~1

9.44 OF 4 553 PTANK9 310.2 2021.2 1 5 EWUE 8'ANKI 370.9 :2. 1.a1 IANI( QND1

12.0 25 1311 453) 4425s 32. -01.7 1 3 02.5 rA NK! 0. 1. .:9 A -.K Q~n7

.0-6 OF 149 553 SS2 0. 220 1 5 EW-E 84-O1 205.1 i19.3 3. 2>-

10.20 25 145 353 PAPO~s 3:0.2 221.? 1 14 SLE B 7-.KI 320 .0 2Q22 2.5 %-, C
4

l

.0.24 25 10 403 4'ANK0 310.2 2. 1 5 SOwE E-ASKI 800222.4 1-
8  

A,

1101 D 1 O53 04005 202.4S 2. I 57 ?'.E 01021 '044 0: 3 .53'I >

11.10ll D-D 88pc 453 44025 2'.Z:-4o . 01 2'. '.8 !55 : 7 1-

11.14 25 6 RED QTANKg 08o.1 2. 1 14 EW-E E4NKI !320. 272-'.4 K 1021

112.77 Z 227 RE3 41025 !02.' :21.5 1 i1 EWE E10.KI 73121. 02 0''

11.41 DO 50 453j 5710)50 0:3.3 234 1 72 OW-E ?OA%1 302.0 221.5 1.06 01 8

,I.40 25F 10 RE:3 410 .(9 320.0 201. E 52 K 5 ) 1:.-1 1-.. 32210s % 21

122 Dp 2 R50 02A 200.2 1j.O4 1 6 ='WE 5210,Oq :06.1 .0".1 3.721 AP

12.2 DED 1- 43 C5 $'S.4 201.8 I bO Ew'E SA'-'I 205.I1-28.1 3.25 10

.2.46 F 1,8 453 0440 203.3 100.5 1 20 OWE 8-4's1 2'4.! 1-_2 1 i3 %,< c021

146 IL, 344E 2 o1$2. 57 5..E 0401 2'. 10. 58 227-

13.24 35 1 453 8345)59 313.2 0. 1 5 ELUE E'ANK1 31.020.2 1.23 
T
ANK -",I

1319 553 P.4525 205.8 I2. 1 " 57 E 34001 i".$ 10.1 3.- '7>-

13.54 55 14 453 RTANK9 310.227. 1 15 OWJE ST40K 1 32.0 2-1.4 i.46 %05K --:D1

13.50 D5F 155 553 51025 223 :01.0 1 70 -- EAPSI -04. 002l !.38 7 .-

14.2 05 O 2 QED Z~2 0.6~ u22.8 1 71 b5205 84501 214,, 100.4 0.55S 22S-

.4.4 2C 140 -53 0442 5 205.2 2.1 1 71 EwJE 540 :46 o.A 27: 42:.

14.". 2F 156 Q2 44) P :25 2'3 1-4.4 1 18 EW- E 8'ANK1 4A 1-'.1 1 .1 102 4.2

i..5 OF !!7 z =o 4A45 '12.7 222 .7 1 tO EL.E 047 :0 5 92 3.27 '2179

i..2 25 144 -r.: 045 027 006 63 EL.E 54521 $045 108.2 3261"

15.S 55 30 D 43 74 20.621.0 1 71 5...5 EP1 20 !,-0.4 2.7 02 8

15.55 2- 13 RED 52105,- 05.9 :.1Is 1 71 SL. E 54421 2'. 105 2.1 "7,0-

lt.12 DO 204 053 40409 202.1 200.7 1 71 ?-,.E 31001 $04. S 00-.522 271-

10.16 25 142 453 0A575 200.4 109.4 1 4 5LE S 'ANK I 0417 200.1 1 .37 ' Ps -N2

:-17 D is 115 453 5431 310.0 2021.0 1 S OW-E 8rANK1 10.1 ,7 0 .34 $3 -41051

1o.23 :c 34 RED 574100 2'S.7 202.8 1 7j 8OWE 846171 2'4.5 2005S 3.1S 10.-

Ia.34 25 147 O53 6405 '33 002 6b 0cLE 84001 :0.I'. .28 4810

17.31 OF 22 553 R'40K9 33.2- 31. 1 16 EWLE 8'ANKI 323.8 220.3 1.27 'ASK 0031
17.45 DO 128 RED 84025 2'S.? 0. 1 64 EWUE 84501 204.2 108.3 3.56 M077105-8

17.5O DO 120 053 ROLDII 339.9 2021.3 1 5 ELSLE B'ANKI 310.1 222 .2 0.27 LT 441001j

17.51 DO 16 55D R'4K9 202.2 230.7 1 66 BLUE BAPI 204.1 10.2 242z 1 $-

.8.03 OF 151 453 84005 203.1 194.5 1 66 BLWE 84001 204. 10 2 .09 77212!:E-8

18.05 OF 13 553 5760)59 258215 1 64 ELoS 86001 20.2 I8.3 3.t
4  

"18305L-8

180 OF 15 RED 84005 $95.6 202.0 I 4 EWUE 8340)51 204.6 10.7 .5 TANK ;N31

18.24 OF 28 RED 87AW9 292.7 200.3 1 64 ELUE 84001 $04.2 ['83 2-05 0102125L-8

18.34 OF 13 RED R74059 202.6 201.0 1 t4 BLUE 04521 2'04.: 108.3 3'. "3021..E-8

19.17 OF 3 0E3 8740)59 295.7 20.6 1 8 BLUE 8740)51 294.1 101.4 2.172 740)5 ONDj

10.21 OF 7 RED 8760)59 2'2.s 201.4 1 64 EL-SE 04031 244.2 198.3 3.66 Ml4103ILE-8

39.32 OF 216 QED 0740)59 202.2 201.3 1 64 8025; 84001 $Z4.3 1'B.3 3..2 108':LE-8
V 10.58 35F 154 RED 84005 205.8 0.e 64 BLUE SAPDI 242 108.3 2.71 "170:2-8

00 OF 37 05 R740)59 303.1 201.2 1 16 BLUE 8300)51 303.6 200.6 0.7? TANK5 ONDj
.2 OF 335C 45:40 '. 02.4 1 66 BLUE FPC0 3_.0 10.6 0.5 ,7ILE-B

Z.2 3 19 RED 8'40K9 292.6 2101.0 1 64 OWUE 8401 2C . 108.3 0.28 01221ILE-8
:F.5 20 3 5 105b333212 I 1 BLUE B74NKI 3.4 27, O.35s -- K) 5031

103 OF 15 83 
0
L1 '. '. 68 ELSE 84001 2'4.0 '-8.8 0.74 0058 O0'L
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1I.55 OF 117 ~oD P2D11 350 2. 1 16 BLUE STANK1 3C3.1 zol.5 0.is L7 AP'CQ1

-is1 Cp 9 E RIANK- 3C2. .01.5 1 lb FR_,E BT-ANK1 !3.1 :01.1 0.:5 %N ' D

cr28 O 120 RED Prcs 1-5.7 2221.1 1 b, BLUE BAPCI : S.6 i~e.s S.62" S2L-

:F. -.5 ED R-AN0 20.- 222.2 1 62 RUE S-PCI 2 5.b 1.. 3-8 :c1L-

P5.7 2F 1 00 R'NK9 02.2.:1. 1 8 SLB;E BAPCI 200.9 10.5 >2!6 2L-

:53 OF RED BOO K 205.8 201.8 1 69 BLUE BAPCI 205.3 108.1 3.7S :zL-

i5:3 0 RED QRLNK9 2-5.7 218 1 00 EWE BAPCI 253 1.9.: 3.0 ~ E-

25.117 CF 153 RED RAPCS 205.8 10. .8o BLUE FAPCI 2.8 100.7 3-1 ::U-

262 F 5 PED P-ANK9 20-5.8 220 1 .4 BW E SACI 205.3 1.8-1 3.73 ::L-

8S.'8 OF i11 POD R2U311 206.3 194.S 1 77 SRUE 8:..OR9 258 10".4 0.51 AP 2D
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